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Abstract 


The purpose of this study is to determine the fauna of two families 
of Trichoptera, the Rhyacophilidae and Limephilidae, in Alberta and 
eastern British Columbia, and to elucidate the postglacial origins of 
that fauna. 

Of the Rhyacophilidae 22 species are recorded here from the area, 
and of the Limephilidae 90 species are recorded, making a.total of 112 
species. Each species is described, and keys are provided for identifi- 
cation of adult specimens to species. 

Seven species of Limmephilidae are described as new: JImanta hector; 
Apatanta alberta; Homophylax baldur; Oltgophlebodes zeltt; Ltmephilus 
susana; Limephtlus valhalla; and Phtlocasca thor. 

The postglacial origins of this fauna of 112 species are examined, 
taking into consideration the possible effects of past and present 
climatic patterns, extent of glacial ice masses and locations of possible 
refugia, and locations and drainage patterns of major glacial and post- 
glacial lakes. Also examined are the 12 range patterns exhibited by the 
Species, and the distributions of each species relative to. the-other 
species in its genus or species group. The 12 range patterns form two 
main groups:. one group of six is restricted wholly to the western 
Cordillera of North America; and the remaining six are more widely dis- 
tributed, being largely transcontinental in extent. Altitudinal distri- 
butions are also briefly examined. 

The conclusions reached are that only 5% of the present fauna is 
derived postglacially from the Beringian refugium, and 95% is derived 


from North America south of the southern limit of glacial ice. Dividing 
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Introduction 


Purpose of the Study 


The primary objective of this study is to determine the composition 
of the fauna of two families of Trichoptera, the Rhyacophilidae and 
Limnephilidae, in Alberta and eastern British Columbia. 

Secondly, by an examination of species distributions and relation- 
ships it is hoped to elucidate the post-glacial origins of the fauna. 

While these are the major objectives of the study, there are some 
subsidiary benefits to be derived from the results. The first is the 
additional knowledge of North American Trichoptera which accrues, as to 
distributions, correlation of the sexes in species in which the female 
was previously unknown, and the discovery of new species. A second 
advantage of such a compilation as this, on a regional fauna, is the 
facilitation of ecological and other studies of the adult Trichoptera of 
the area. Identifications should be possible without recourse to a 
scattered and difficult literature. 

The third benefit is facilitation of studies of the immature stages 
of the species of the two families in the study area. The immature 
stages of most species are unknown at present, and it is hoped that the 
identification facilities supplied in this study will permit the immatures 
to be correctly correlated and identified. Once this is done ecological 


studies on the immature stages can be carried out. 
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The taxa studied 


Originally I had hoped to examine all families of Trichoptera in 
the study area, but the large number of species, estimated at close to 
200, and limitations of time precluded this. Consequently two families 
were decided upon: the Rhyacophilidae and Limnephilidae. A minimum of 
112 species of these two families are recorded here from the study area. 

Apart from my intrinsic interest, these two families were selected 
for the following reasons. The Rhyacophilidae are a distinctly mountain 
group of Trichoptera and should thus prove useful in tracing faunal 
changes in the study area. The Limnephilidae occur in both mountains 
and plains, with distinctive large faunas in each area, and should prove 
useful in elucidating faunal changes in both areas. 

The Rhyacophilidae are represented in the study area by 22 species 
of one genus, Rhyacophila. These species represent 11 species groups 
which, in the text, are presented in the sequence of Ross (1956). 

The Limnephilidae are represented in the study area by 90 species. 
These variously represent a total of five subfamilies, four tribes, and 
26 genera. In this study Schmid's (1955) order of presentation is used. 
Table 1 presents the names and organisation of the higher taxa of the 


Limnephilidae of the area. 
The study area 
Geographically the investigation embraces the Province of Alberta 


and the Rocky Mountains of eastern British Columbia. The western limits 


in British Columbia comprise the line from Kimberly to Golden, thence to 
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Table 1 


The family Limnephilidae in 


Alberta and eastern British Columbia 





Dicosmoecinae 


Apataniinae 


Neophy lacinae 


Pseudostenophy lacinae 


Limnephilinae 


Tribe 


Apataniini 


Limnephilini 


Stenophylacini 


Chilostigmini 


''Genus | 





Dtcosmoecus 


Onocosmoecus 
Imanta 
Amphtcosmoecus 
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Apatania 
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Limnepht lus 
Grammotaultus 
Nemotaulius 
Anabolta 
Asynarchus 
Clistoronta 
Phtlaretus 
Aretopora 
Lenarchus 


Hesperophylax 


Chyranda 
Pyenopsyche 
Philocasca 


Glyphopsyche 
Chi lostigmodes 
Psychoglypha 


Phanocelta 
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Revelstoke, to Avola, and finally to the Mount Robson area. By these 
limits the northern portion of the Selkirk Mountains is also included. 

Some information is also included which was derived from a collec- 
tion from the Simpson Islands of Great Slave Lake, North West Territories. 
The lake is just over 50 miles north of the northern boundary of Alberta 
and the area was, until very recently, very difficult of access. It is 
felt that any faunal information on Trichoptera from the lake would be 
applicable to northern Alberta and I took the opportunity in 1964 of 
arranging with Mr. D. J. Larson, Lethbridge, Alberta, to collect adult 
Trichoptera for me while in the area. 

Figure 1 illustrates the positions of the localities from which 
insects recorded here were taken. Figures la and lb are enlargements of 
certain portions of fig. 1 in which too many localities are recorded for 
inclusion in that figure. In figs. 1, la, and 1b, many localities are 
listed as such-and-such a lake or river. This refers to the point at 
which the nearest road touches on, or crosses these bodies of water. 

The study is limited to this area for two main reasons. It Sed 
convenient delimited area located immediately across the mountain and 
plains routes between Alaska and the remainder of North America, and can 
be expected to yield evidence of faunal changes or dispersals due to 
glaciations or climatic changes. Also, embracing as it does both mountain 
and plains regions (fig. 2), and ranging from boreal forest in the north, 
through aspen parkland, to near desert grassland in the south, (fig. 5)5 
the area could be expected to yield a large and most interesting fauna of 


Trichoptera. 
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Fig. 1 : Outline map of Alberta showing major highways, secondary 
roads, and collecting localities used in the present study. Areas 


with a high density of localities are enlarged in figures la ance. 
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Fig. la : Outline map of the Forestry Trunk Road between Hinton and 
Nordegg (left), and Nordegg and Cochrane (right), showing collecting 


points. 
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Fig. 1b : Outline map of the Forestry Trunk Road, and connecting roads, 
between Waterton and Banff (left), and of the Banff-Jasper Highway be- 


tween Banff and Jasper (right), showing collecting points. 
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Fig. 2 : Major physical features of Alberta and eastern British Columbia, 
showing the major Rivers and Lakes, and three levels of altitude. A 


selection of communities within the map area are given for reference. 
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Fig. 3: Forest Regions of Alberta and eastern British Columbia. 


(Adapted from map in Rowe, 1959). 
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Materials 


Total number of specimens 


I examined 7,604 specimens of both sexes: 2,915 specimens of 
Rhyacophilidae; and 4,689 specimens of Limnephilidae. 
The total number of specimens of each species examined, by numbers 


per sex, is given at the end of each species description in the text. 


Sources of matertal 


Most of the above material was collected by myself during the 
summers of 1965, 1966, 1967, and 1968. Some specimens were obtained from 
the collections of the Department of Entomology, University of Alberta. 

A very small proportion was obtained on loan from the following institu- 
tions: Canadian National Collection, Ottawa; Royal Ontario Museum, 
Toronto; Illinois Natural History Survey, Urbana, Illinois, United States; 
and the United States National Museum, Washington, D.C., United States. 
The source of the borrowed material is given with species descriptions 
wherever applicable. A small amount of material from the study area was 
obtained from graduate students in the Department of Zoology, University 
of Alberta, who obtained it in the course of their own studies in varied 
aspects of aquatic biology, and passed it on to me for identification. 

The material recorded from Great Slave Lake was the result of a collection 
made in the summer of 1964 by Mr. D. J. Larson, and passed on to me. A 
small collection was obtained on loan from the Banff National Park Museum, 


Banff, Alberta. 
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In the text, locality records have been condensed to map form. No 
list of localities, dates, etc., for each species is given, except for 
new species. However, a complete list of all such data is deposited in 
the Department of Entomology, University of Alberta, Edmonton, and is 


available to interested workers. 


Disposition of matertal 


All borrowed material was returned to the lending institutions. 

Type material.—All type material is deposited in the Canadian 
National Collection, Ottawa, unless stated otherwise in the descriptions 
of new species. Borrowed material here designated as type material was 
returned to the lending institution. Where sufficient paratype material 
exists in unborrowed material, at least one of each sex is deposited in 
the Strickland Museum, Department of Entomology, University of Alberta. 

Other materital.—Most of the remainder of the material, all of 
which was obtained in the field in the course of this study, is deposited 
in the Strickland Museum of the Department of Entomology, University of 
Alberta. All remaining material, with the agreement of the Department 
of Entomology, University of Alberta, forms part of my own reference 
collection, or was distributed to other institutions or workers who 


expressed an interest in obtaining such material. 


Determination of species present in 


the study area 


It was too much to hope that all species known from the study area 
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4 
would be represented in my field collections. Therefore recourse was 
taken to the literature pertaining to North American Trichoptera, and to 
Fischer's 'Trichopterorum Catalogus' (1960, 1967, 1968) in a search for 
species recorded from Alberta, but not represented in my collections. 

The collections of the Canadian National Collection, Royal Ontario Museum, 
and the Illinois Natural History Survey were searched for specimens from 
the area, both to add to my records and to supplement the list of species. 
These methods proved most successful, and the names of several species 


were added to the list in consequence. 
Methods 
Collecting methods 


Several methods were employed in collecting the adult specimens 
used in this study. 

First was hand-netting, either of individuals in flight, or by 
sweeping vegetation adjacent to bodies of fresh water. Specimens were 
collected from a variety of vegetation, from trees overhanging the water, 
to sedge growths in the water. 

The next method involved searching the undersides of bridges, or 
the interior surfaces of culverts under roads. This method was very 
effective, but was of maximum use only after much practice. 

The above methods were employed in daytime collecting. Collection 
of adult Trichoptera is also possible at night-time, by the use of light 
sources of various types. As the insects generally land close to the 


light source, a white sheet is used below the light to render them more 
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conspicuous and thus easier to pick up. The best times and conditions 
for light trapping are from twilight to about one or one and a half hours 
later, at air temperatures greater than 55°F, on cloudy evenings with no 
wind (see Nimmo, 1966). 

The first light source was a simple pressure lamp, utilising kero- 
sene. This method is of use on warm, humid evenings only. 

Car headlights were also used. They were aimed toward the body of 
water from which the insects were expected to arrive in flight. An 
electric lamp rich in the ultra-violet wavelengths was used. Such a 
lamp was especially productive, even on cooler evenings. It was most 
reliable when connected to a mains supply of current. This, however, 
was rarely possible and other sources were used, including a portable 
gasoline generator, a portable 12 volt battery and DC-AC rectifier. The 


generator and battery sources, however, were unreliable. 


Preservation of material 


I collected all specimens directly into 80% ethanol, which both 
killed and preserved the specimens. While this preservative may fade 
some specimens it permitted me to manipulate whole specimens under the 
microscope. Storage is also facilitated. Dried, pinned specimens are 
difficult to handle, shrivel up on drying, and are much more liable to 


damage. 


Sorting of collecttons 


All material acquired at one time and locality was collected 
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14 
into a single vial and labelled with pertinent information. In the 
laboratory the contents of each vial were sorted to species and all 
specimens of each species, from each collecting episode, were placed 
collectively and permanently in a new vial of 80% ethanol and labelled. 

After this initial sorting, the vials were sorted to groups, each 
of which contained specimens of one species. 

Assoctation of males and females.—On occasion it was difficult to 
correlate correctly the specimens of the two sexes of any one species. 
On the initial sorting of field collections this was accomplished in 
one of three ways. Firstly, if both sexes were already described in the 
literature no problem was encountered. Secondly, if pairs in copula 
were taken in the field, each pair was segregated immediately to a 
separate vial. Later examination in the laboratory provided the informa- 
tion required to correctly associate specimens of the two sexes of any 
one species in mixed field collections, and specimens of each sex col- 
lected individually and in separate vials. And finally, if the above 
two sources of information were not available, wing colour patterns, 
venation, and various other body characters were used for associative 
purposes. Frequently the general facies of the specimens was all that 
was required. Also, a knowledge of the general facies of the genera 
involved assisted in narrowing the field. Rarely were very closely 
related species taken together. This last method was, in retrospect, 
found to have worked remarkably well; improper associations were rare 
and were later corrected. 

Identification of matertal.—In identifying the material collected, 
the available literature was consulted. The specimens of Rhyacophilidae 


were identifiable with the assistance of Ross' (1956) publication. For 
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15 
the Limnephilidae Schmid's (1955) publication was used to the generic 
level. Identification to species was then made with the aid of scattered 
minor literature referred to by Schmid for each species. In case of 
doubt, material was forwarded to F. Schmid, of the Entomology Research 
Institute, Ottawa, G. B. Wiggins, of the Royal Ontario Museum, Toronto, 
H. H. Ross, of the Illinois Natural History Survey, Urbana, Illinois, 
and to D.G. Denning, Moraga, California for identification. I also 
spent one week at the Illinois Natural History Survey examining the 
collections, both for records, and for purposes of identifying material. 

Type material was not normally examined. Little such material was 
available at the institutions which I visited. Many of my identifica- 
tions were made from specimens identified by workers who had previously 
had access to such type material. For a very few species type material 
was all that was available and this was either borrowed, or drawings 
made from the type were obtained on loan from the original authors. 

Preparation of material.—To identify the Trichoptera recorded as 
occurring in the study area genitalic characters were used at the species 
level, and venational, genitalic, and other non-genitalic characters were 
used at the supraspecific level. Material for identification and drawing 
was prepared as set out below. 

The wings. The wings of the right side of the thorax were illus- 
trated. These were torn off cleanly at their bases with stiff, needle- 
pointed forceps. They were then passed through 95% ethanol for washing 
and stiffening, and spread on a clean glass slide. A second slide, with 
2.0 mm wide strips of cellulose tape along each lower edge, was then 
placed on top of the first and the whole assemblage placed in a small 


hand-sized press. After clamping the slides into the press the long 
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edges were united by an application of Lepage's white 'Bond-fast' glue, 
which was found to be very effective in binding the two slides together 
after drying. The cellulose tape prevented seepage of glue between the 
Slides. The slides were then unclamped, labelled, and filed for future 
use, 

The wings were taken from the males, unless sexual dimorphism was 
evident, in which case the female wings were also treated as above, and 
illustrated. When only the female is known, the wings of this sex were 
illustrated. 

The genitalia. The male and female genitalia were prepared for 
examination and illustration by removing the entire abdomen of a specimen 
and boiling it in a very strong solution, of indeterminate concentration, 
of KOH, to dissolve the abdominal organs and tissues. The abdomen was 
then removed immediately to glacial acetic acid for clearing. After 
using this procedure for some time, I discovered that, while in the acid, 
a vigorous evolution of gas occurred within the abdominal contents; this 
gas was violently expelled on return to the boiling KOH, removing the 
abdominal contents in large part. Several such transfers between the 
two solutions resulted in swifter removal of the abdominal contents than 
would otherwise have been the case. The genital capsule and abdomen 
together, were then returned to the vial of 80% ethanol which contained 


the donor specimen. 


Preparatton of drawings 


Wing drawings were made with a camera lucida mounted on a stereo 


binocular microscope. Slides were made of the wings of all species 


at | 
sulg 'Fest-baod' erirlw e'sgsqad to mofssotiqgs ms vd besine exw 2ogbo - 
sefitegot eebile ows eds gmibaid mi svisostts vrov ed of baudk esw doidw 
eft neewted sulg to syaqbee besmevang eqs ezoluiios eft .gmiyrb setts 


etueu? 10% belit bas ,beffedel .beqmslone aett suew aebiie edt ,eebile 
.oeu 





saw metieromib feuxee eesinu ,eslan oft mott nosed sxew egatwedT) 


















bas .evode 2s betsert o2fs srew egaiw’ slemot eit seso doidw ai .tasbive 
erow xoe eile Yo egaiw edt ,nwond et afsnet sit virco nedW .betertewlit 
| -betarteulli 
40% beteqsr¢ etew silstines olsmst bas olem of? .silstinesg edt 
nemiosge s to memobds ertine fs gnivomer yd noltertesili bas norte imsxs 
moitartaegonoa staninretsbat to ,soitulo2 gmrorse isy B mt 36 gritiod bas 
sew memobds sdf .2eeu2eis bas 2ensgto tamimobds sit svlozetb oF ,HOA 20 
yextA .anixesio rot bios oitsos Istostg of uleteibemmé bevomex neds 
.bios oft ai sltdw ,3sda betevooeib I ,omit emoe xot stubssorg edd gotev 
zigit :etmesnoo Isnimobds eft aiddiw berty220 @8g to moituiove auotogiv ss. 
grit grivomsy ,HOX gaiiiod edt of mrutet ao belieqxe yisnefoiv aaw aay 
edt meewred ertensrs dove Ieteve? .ttsq egual ai 2tnetnoo iamimobds 
went 2tnstnos (snimobds oft to [svomer tettiwe at betiuvees enoftwuloe,ows 
asmobds bas alueqso Lstineg edT .s2so of2 aged sved seiwredso biuow 
bemissnos doinw fonsdte #08 20 Istv ert of bomsuson mods omew yweritegos 
wea a eae ive 
+ OF oor ; | ois usa me 


ft | . ; 
- _ : ae " , 
i . b 





a 








mize 


Ly, 


recorded here, but not all are illustrated as, in Limmephilus for example, 
the venation varied little between species. 

Genitalic drawings were made using a squared-grid eyepiece in a 
stereo binocular microscope. The image was imparted to a segment of 
bristol board lined in pencil with a similar squared grid. The size of 
the grid squares varied according to the size of the specimen, as it was 
desired to produce drawings of similar sizes for all species. The 
genital capsule being drawn was held steady, in a dish of 80% ethanol 
under the microscope, by a piece of wire of sufficient weight inserted 
anteriorly into the abdominal cavity. 

In the drawings of the male the genital segments (IX and X) are 
frequently extracted from their normal position, retracted into segment 
VIII; this wasdone for greater clarity, but was not possible with the 
specimens of certain species. 

In the drawings of the male genital capsule of Rhyacophila spp. the 
lateral aspect shows the mesal face of the far (right hand) side clasper 


as this is the face which bears important characters. 


Measurements and scales 


Wing length is used to indicate relative sizes of species to each 
other. It is the distance, in millimeters, from the fore wing tip to 
the base at the costal edge where the wing folds over at rest. Males 
were measured, unless only females were available. 

Scale bars are provided for the genitalic and wing drawings. The 
genitalic scale bars represent 0.5 mm or 0.25 mm, depending on the size 


of the specimen. The wing scale bars represent 4.0 mm. 
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All measurements and scale bars were derived by use of a micrometer 
eyepiece in a stereo binocular microscope. 

The scale bars for the genitalic drawings are immediately adjacent 
to the lateral aspect of the male genital capsule. All drawings, male 
and female, with the exception of wing drawings, which are located else- 
where, for any one species are to the same scale. When only the female 
is known no scale is given. When drawings are derived from other sources 


no scale can be given. 


Criterta employed 


Inasmuch as this study is not a revision but a faunal survey, I 
restrict my remarks to taxa at the species level. For higher taxa I have 
adhered to the work of Ross (1956) and Schmid (1955). It is desirable to 
outline criteria at the species level as several new species are described. 

Characters used in distingutshing spectes.—In the study of Trichop- 
tera at the species level, with the exception of the species of a very 
few genera, the genitalic characters are of prime importance. Species 
are segregated and recognised on the basis of differences in genitalic 
characters. Other characters may be referred to in combination as dis- 
tinguishing one species from another. Such are, the colour pattern of 
the fore wing, if sufficiently distinctive and constant, spur formula, 
colouration of the thorax, head or legs, and form and setation of desig- 
nated areas or parts of the body. But the use of such characters 
individually is strictly subsidiary, as they are rarely sufficiently 
distinctive by themselves to provide a basis for erection of species. On 
the other hand, such characters may be utilised in the erection of higher 


taxa, when common to two or more species of still higher taxa. Wing 
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pattern is, however, of paramount importance in distinguishing species 
of certain genera (e.g. Leptocella, of the Leptoceridae), as genitalic 
characters are highly variable, and of dubious utility. 

In the study of genitalic structures at the species level, form, 
structure, setation or spination are the important characters to be 
observed. Colouration, for example, is usually held to be of no 
importance, varying with age of the specimens. 

While it is accepted, indeed expected, that the characters in which 
interspecific differences may be detected vary intraspecifically, in 
most species recorded here this variation is limited and can, with 
practice, be recognised for what it is. 

In opposition to certain other groups of insects, Trichoptera species 
may be distinguished by critical examination of the general facies of the 
characters selected. No application of statistical techniques has yet 
been found necessary. 

While supraspecific taxa are generally excluded from this discussion, 
it may be noted that, in initially segregating species of higher taxa to 
membership in these taxa, the characters employed are frequently vena- 
tional, or are a variety of general body characters, and are frequently 
genitalic, involving considerations of characters less varied than at 
the specific level, and more revealing of the broader evolutionary history 
of the group. 

Criterta at the spectes level.—Simpson (1961) defines the genetical 
species as follows: 'Species are groups of actually or potentially inter- 
breeding natural populations, which are reproductively isolated from 
other such groups'. This biological species definition is the ideal, 


which I accept, but it is normally impractical to use it as a working 
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definition due to lack of information, Simpson discusses this at some 
length, He also states that, in practice, this definition employs 
morphological criteria, but without the adverse implications of the 
'morphospecies', 

In dealing with Trichoptera species only morphological and distri- 
butional data are available at present, as outlined above. The data is, 
however, applied with the intentions of the above definition in mind; 
morphological differences are taken as evidence of reproductive isolation. 

In this study I employ the following definition: A species is that 
group of individuals which is recognized as a unit by a multiplicity of 
characters, the nature or forms of which are peculiar to, and constant 
within, the available specimens, and which are distinguished from 
specimens of the presumed most closely related species by pronounced 
discontinuities in any or‘all of the characters. Interspecific variation, 
as mentioned above, is taken into account with regard to the constancy 
of characters within a species, and the discontinuities between species. 

While, in most species of the Alberta Rhyacophilidae and Lime- 
philidae, the interspecific discontinuities are sufficiently evident 
as to require no comment, in some genera or species groups the recog- 
nised species are very similar. This may lead to some confusion in 
sorting if specimens of two similar species are collected simultaneously. 
With regard to such species, particularly if. described as new, I 
reserved judgement as to their separate identity until I had sufficient 
information on which to base a decision. This information was acquired 
in the form of collecting data. Specimens of the species concerned had 
to be collected separately at different localities sufficiently often 


to instil confidence in regarding them as separate entities. 
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Miscellaneous notes 


Notes on the descrtptions.—General body descriptions are derived 
from the male. Sexual dimorphisms of the female are noted wherever 
applicable. 

Wing colours are of the male unless stated otherwise; the hind 
wings are hyaline in most species. 

The costal area referred to is that part of the wing between the 
costa and subcosta, extending from the humeral crossvein to the point. 
at which the costa and subcosta meet distally. 

Notes on the text.—Most species recorded herein are strictly 
nearctic in distribution. The literature for each of these species is, 
to the best of my knowledge, complete to about mid-1969. However, for 
the holarctic species in the study area, only references to nearctic 
literature are recorded here, and the reader is referred in appropriate 
cases to Fischer's 'Trichopterorum Catalogus'! (1967; 1968) for a complete 
listing of palaearctic literature. This system is adopted as the liter- 
ature on these holarctic species is too extensive for complete inclusion 
here. Synonymies for each species are complete, however. 

The keys used here for supraspecific taxa are adapted in translation 
from Schmid (1955). They are adapted by restricting them to the taxa 
recorded from the study area. At the species level, keys have been 
constructed for the males, and females, of each genus, if known. 

The character synopses for the supraspecific taxa of the Limnephilidae 
are adapted in translation from Schmid (1955), and are greatly condensed. 

Immediately following each species description is a short statement 


of the known, or suspected, habitats, and biology, including notes on 
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22 
emergence if available and seasonal occurrence, of the species. This 
information was largely derived from personal notes. 

Notes on distritbutton maps.—The range maps presented here give 
only an approximate outline of collecting localities in the study area 
due to limitations of scale (see above, p. 11, for information on 
exact listing of collecting localities for each species). 

The inset maps of North America give only the nearctic distributions 
of each species, In the cases of holarctic species the palaearctic 


ranges are described briefly in the text. 
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The Family Rhyacophilidae Stephens 


This family is represented in Alberta and eastern British Columbia 
by the genus Rhyacophila Pictet only, belonging to the subfamily 
Rhyacophilinae Ulmer. Immediately following are synopses of the familial 
characteristics of the Rhyacophilidae, as adapted from Mosely (1939) and 
Mosely and Kimmins (1953), excluding the Pineeoscnsriioes and of the 
subfamilial characteristics of the Rhyacophilinae, as adapted from 
Mosely (1939) and Ross (1956). The synopsis of characteristics for the 
genus Rhyacophila is adapted from Mosely (1939) and Ross (1956). The 
grouping of species within the genus is adopted from Ross (1956). 

Character synopsts of the Rhyacophtlidae.—Ocelli three. Maxillary 
palpi each of five articles in both sexes; basal articles short, remainder 
long, cylindrical. Metascutellum with or without warts. In some genera 
the middle tibia is dilated considerably. Spurs 3, 4, 4 in both sexes. 
Wings elongate, roughly parabolic, obliquely truncated apically. Hind 
wings shorter, narrower than fore wings. Venation generally complete 
(fig. 4). Fore wings with apical cells fl-f5 present. Hind wings with 
only f2 and f5 present in some genera. Discoidal cell open or closed on 
fore and hind wings, or lacking on hind wings. R1 of fore wings forked 
apically or not. Thyridial cell present, sub-radial present or absent. 

Character synopsis of the Rhyacophtltnae.—Middle tibia not dilated. 
Fore wings with apical cells f1-f5 present; hind wings with f1-f3, and 
f5, present. Discoidal cell of both fore and hind wings open. Male 


genitalia with anal sclerite generally present, rarely absent. 
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The Genus Rhyacophila Pictet 


Synopsts of characters.—Antennae slender, shorter than the wings; 
pedicel very short. Second article of maxillary palpus short, globular. 
Tergum VIII of male rarely modified postero-dorsally. Segment IX wide 
throughout, but varying in width. Claspers of two articles; of varied 
size; large, conspicuous. Segment X with anal sclerite in most species. 
Female genitalia long, tapered, slender, with pair of terminal cerci. 
Segments IX-XI membranous. Segment VIII with basal portion sclerotized, 
in some species complexly, with attendant lobes. 

The genus Rhyacophila in Alberta and eastern British Columbia. — 

As presented in this study the genus is represented by 22 species, of 
which two are represented by unassociated females. The species are 
primarily confined to the mountain and foothill areas, but several range 
eastwards to the plains, and two are known to be transcontinental. 

Following are separate keys to the males and females of the genus 


known to be present in the area. 


Key to the males of the Alberta and eastern 


British Columbia species of Rhyacophila Pictet 


la. - Aedeagus simple, limnephilioid in general appearance, 
with paired lateral arms and simple median shaft 
(figs. 25,29,33). Segment X rather like a bird's 
head in lateral aspect; the crown with multiple 
rounded..depressicns (figs om24) 28952). th. &.dietinat.... er eeneratets 2 
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and simple (fig. 91) to large and complex, with as 
Manveaseravewlobes (fig, 52)... 5 wwe nsec as Serie ansis Seas ee 
Distal article of clasper very deeply cleft, with 
ventral lobe lanceolate, dorsal lobe finger-like 
(fig. 32). Lateral arms of aedeagus fringed 
distally with a tuft of fine hairs (fig. 33)...... 

espans 3h -Weth-G-itme- th weseeee eR. glactera Denning (p. 35 ) 
Distal article of clasper not so constructed....... yondons er) 
Distal article of clasper with dorsal lobe directed 
strongly meso-anterad along mesal face of basal 
segment (fig. 24). Anal sclerite flanked by simple, 
laterally uncleft, ventral lobes of segment X...... 

reuneGks Fetornd > tahex -ehget as ches: meee alberta Banks (p. 32) 
Distal article of clasper with dorsal edge thick, 
fleshy; horizontally almost cylindrical. Anal 
sclerite flanked by two lobes of segment X on each 
sides(fictacs x ose. Gs -tanecws annie wer R. tucula Ross (p. 33) 
Postero-dorsal edge of tergum VIII with one or more 
lobese (figs... 54586)... so os 2 chee sige vousbemsieleg! “leiereinie th st 6) 
Postero-dorsal edge of tergum VIII unmodified..........++.+.- 6 
Tergum VIII with one small, rounded lobe (fig. 54) 

Iptes > f6be «S255 +f wiptis beve eek eee ccerc Ross )(p. 50) 
Tergum VIII with three distinct lobes; lateral lobes 
large, rounded distally and flanking curved, square 


tipped median lobe (figs. 86,87)....... R. verrula Milne (p. 64) 


Postero-dorsal edge of segment IX with a distinct 


tuft of long, thick setae, directed posterad 


(figs, I6)eebe of <clhporer spas -bebobe ....eh. vemna Milne (p. 41) 
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6b. 


7a. (6b) 


7D: 


8a. (7a) 


8b. 


9a. (8a) 


9b 


10a. (8b) 


10b. 


lla. (7b) 
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pottanetasheal edge of segment IX quite clear of 

SC CoOmO milan Gatenn tithe sretrettet: euceo oo tats vist sie sie vie vials Sonus * ©» aie Oe GAA a 
Postero-dorsal edge of segment IX developed 

posterad as a distinct lobe projected well beyond 

SOQIGIIEEC EN CS MOO OL ON OO atid siccs «cals ts als ee 2 saceiar er arers tele sc 
Postero-dorsal edge of segment IX not so developed.......... 11 
Segment X with a long, thin, curved and folded 

Strap -vikeemedtanelovem( £195 7059,,95) ss ccewicess vist oto ss ees wero 
Segment X without a strap-like median lobe...............00- 10 
Lobe of segment IX bilobed distally, in dorsal 

BSDEC UM hil Gem IU Uy ete tts siete lc ore oie erste oe R. vagrita Milne (p. 67) 
Lobe of segment IX trilobed distally, in dorsal 

aspect; lateral lobes shorter than median lobe. 

(fig 294) axticte of clauinen with. acumics R. mtlnet Ross (p. 68) 
Segment X without anal sclerite. Aedeagus small, 

with median shaft short and with two rounded 

lateral wings (fig. 39); lateral arms ventral, 

membranous, terminated by brush of stout, dark 

SPineS Uli gee) hee tases wes eee © R. acropedes Banks (p. 39) 
Segment X with anal sclerite and large, dish-like 

tergal strap; segment X of two thin, vertical 

plates (fig. 51). Aedeagus huge, with membranous 

base, long clavate lateral arms, hooded tip on 

median shaft and two lanceolate ventral lobes 

Gap Miro AsT OAD res stele suakitiod sialouis a R. hyaltnata Banks (p. 48) 
Distal article of clasper bilobed (figs. 35,57,65, 

69 ,7SA7 9am cee LOX. wEGh LG ane We 8 5 ne 


Distalearticle) of: clasper not bilobed.....". ee fine soe ss ee LO 
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isrtnev 2mre [stotsl 7(0@ . git) agaiw Leretel 
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(RE .q) ednsd ashegoron .4.,... sleek 2a olen (Ob .git) zemtiqe 
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12a. (lla) - Distal article of clasper cleft apically, appear- 

ing scissors-like (figs. 69,75)........ eo SAMS ENG coc, ois e oveie' ss 13 
12b. - Distal article of clasper not scissors-like...... Wea: fae £344 
13a.(12a) - Anal sclerite small, with two button-like disto- 

lateral lobes (fig. 70) curved dorsad (fig. 69).. 

ee eh ene! cette ee ene Doccua Milne? (p.i so) 
13b. - Anal sclerite larger, with two simple, rectangular 

distal, lobes (fig. 76) directed ventrad from seg- 

Mente Ne LO ue Oh) a. see ces a hee ty awit.) Crevava Denning (p. 59) 
14a.(12b) - Segment X massive, convoluted plate (figs. 57,58) 


longer than claspers. No evident anal sclerite 


Breet ale vicis © ale se Gsiete 6 etentuerses® Mi (a DepuLedeMainen (|p. so.) 
14b. - Segment X shorter than claspers. Anal sclerite 
SVIUCNC: wavs «cle ae tare? ees Peers he a Uicrere =) esters e's ere scare cee lS 


15a.(14b) - Distal article of clasper with acuminate, tri- 


angular dorsal lobe (fig. 35)........ R. voftxa Milne ‘(p. °37) 
15b. - Dorsal lobe of distal article minute, hooked 

ventrader( firge6S) rs. quite. fies. Trs. R. pellisa Ross (p. 54) 
5c - Dorsal lobe of distal article large, rectangular 

GE nee 29) Mespite-ieneneyshchennye cask. spensmetananehs |UToDoT=) oie R. vobara Milne (p. 60) 


16a.(11lb) - Segment X long, plate-like, cleft deeply, in 


dorsal aspect (figs. 63,83).........+. EM SA ion he eRe etal 
16b. - Segment X short, of two lateral plates flanking 
anal Scleérité (figs, 42.47)... cemccs os osceslescs sees he gesefens 18 


17a.(16a) - Aedeagus a large plate with lateral edges curled 

dorsad, ejaculatory duct prolonged by slender, 

tapered, dorsally curved median tube (fig. 62)... 

PEAT OTE ECU T RECT CL GL es eee Peecne.cevona Ross (p. 53) 
Bids - Aedeagus complex, with two very long, membranous 


lateral arms terminated by spatulate, setose 
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28 
distal plate s(£tg. 84)... vere. w.e.eh angelita Banks (p. 62) 


18a. (16b) - Lateral plates of segment X simple (figs. 42,43) 


Re re eee eet ee fs ts 48 ited OL EL La eBanks (p.443)) 
18b. - Lateral plates of segment X bilobed (figs. 47,48) 
WET aa. G6. SI os oe ks ,eveccseehs COLoradeneté Banks (p. 45.) 


Key to the females of the Alberta and eastern 


British Columbia species of Rhyacophila Pictet 


la, - Basal portion of segment VIII strongly sclerotized, 

clearly demarcated from membranous distal portion 

(EL. rin ZO) ow aoagg: amelie: > Sere sstsir capers + 4 Yo we Spee AS, Rae ioe ar yr 2 
ID. - Basal portion of segment VIII weakly sclerotized, 

merged almost imperceptibly with distal membranous 

POTtiON (Fig. 85)... cece ee ce cee ree ve cece cereaearceereeeces 15 
2a.(la) - Sclerotized portion of segment VIII with distinct 


lobes or processes quite free from main body of 


segment, except at bases (figs. 26,38,45,53,65,73).......+- 5 
2b. - Sclerotized portion of segment VIII without such 

processes (figs. 30,34,41,61,68,92,100)......sseeeeeeeeeees 9 
3a. (2a) - Distal portion of segment VIII, and segments 


IX-XI shortened, partly retracted within sclero- 


tized base of segment VIII (fig. 45)........... iV egeas eieke stats 4 
3b. - Distal portion of segment VIII, and segments 

IX-XI long, tapered gradually distad.......... Me Sree ORE tees 
4a. (3a) - Ventral lobes of segment VIII long, thin, 


arcuate, in ventral aspect (fig. AGQ hee eta s 


ae Weadows enuace’- fetes--Gd 2061-8: otyzia Banks (p. 43) 


as i - 
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4b. 


Sa. (3b) 


Sb: 


6a. (Sa) 


6b. 


Cae) 


we 


8a. (7b) 


8b. 


9a. (2b) 


a) 


Ventral lobes of segment VIII short, rounded 

apically ,onecommon- pedicel (Tig, 00 )s..- «lo. 

SE Rs Meee oe ae eae nes COLOIUOENEYS Danks (ps. 45.) 
Segment VIII with one medial ventral process, 

CEU PS +a CO cit) ctee esis oes 6 370s Beers ono) atereictesdve ie elecbr sts eee Ta coet 6 
Segment VIII with two ventro-lateral processes 

(LAvsr mo On don OO Nim cite gee ccc es pretenses Bean meneie) oye (ees syenerst cis eat 
Ventral process acute-triangular, but with deep 

v-shaped distal cleft; process extended well 

posterad under membranous portion of segment 

CEL SRM Ow 4) cicererstr alee aiaivscceisrs eG ere ewe R. vaccua Milne (p. 56) 
Ventral process short, triangular, with rounded 

ADGXMLEL Glu) atte c wipes as ore qctars eee alberta Banksin(py o2) 
Membranous distal portion of segment VIII flanked 

on either side, just distad of sclerotized base 

by lightly sclerotized, oblong plate (fig. 53) 

Reetis te tite st eienetetas s 6 Ten re on sie valle UGTA | Daliks in ps4) 
Membranous distal portion of segment VIII without 
SCLETOCIZOGC SDI ACCS wits cs aie se siete cre eee ries tats ss tt es wwe sie e's sae 
Spermathecal sclerites long, slender, each with 

a deep narrow hook at posterior end (fig. 38).... 

Oe Eateccis te SC tread Cia ee ti ea toteatetacens er ernteyeES R. vofixa Milne (p. 37) 
Spermathecal sclerite long, triangular in 
Taceral-aspectelt1g.104)u eu .5 58 cite npetona ROSS (Pp. oo) 
Posterior edge of sclerotized portion of segment 

VIII with dorsal portion offset anterad, with 

dorsal and ventral edges joined by long sloping 


edge (lateral aspect) (figs. 61,100)....... ee ek Ohne ee Ae 
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(32 .q) sMLIM MOOHY He... ele ee eee te ree (AY ,€°% ,egtt) 
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(SE .q) edmsd ssxsdio Sie eS er -3ft) xeqe 
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gzed besitorsio2 Xo bsetaib taut ,sbie versie mo 
(2 .yit) etsiq gaoldo .besivorsiog ylsdgil yd . ae 
(8b .q) adinsd oYnnsSayh A. ee. es eee ee (oa eigen s vo laetlee 
suodtiw IIIV amemgse to moitroq Isteth euonsrdmeM - dv 
esses sss 8938Ig boxttotefze | . sn 


St oe Shain OOe clare eae ws toate aik. iS 


dtiw dose .robasfe .gnol zesiteloe Isosilvemrege - 


ves (8E .gi2) bins tolteszoq 38 dood wortan 9986s 
Ty et a hauciiee ial See aes ; 


9b. 


10a. (9a) 


10b. 


lla. (9b) 


Lib: 


12a. (11b) 


12b. 


IganGl2b) 
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14a. (13b) 


14b. 


Posterior edge not offset as above...........00. iets \oiote pastel 
Anterior sclerotized edge of segment VIII 
with retractor rod attached (fig. 100)..R. species 1 (p. 70) 
Anterior sclerotized edge of segment VIII 
without retractor rod attached (fig. 61).. 

oe Ed Bins seep aeke a ko Vers a ta fe fo %e foe te 8s a tee tobe teh .... vepulsa Milne (p. 51) 
Membranous portion of segment VIII emergent 
from upper half of sclerotized portion; 
lower half pinched off in form of thin, 
platesliketkeeltposteriorlye(fig..41)%. .% 

TOKE We. A BAe ROG ROLL eRe. « Ratha eaeropedes* Banks (p. 39) 
Membranous portion of segment VIII emergent 
from, entareadiameter. of?sclerotized- portion: .A79¢4% pieewele 
Dorsal surface of segment VIII immediately 
distad of sclerotized portion, minutely 
spanatetifig) S0)atite. Tela WEIN. 2008 R. tucula Ross (p. 33) 
Membranous portion of segment VIII not spinate...... qo 3 US 
Sclerotized portion of segment VIII with 
posterior edge indented ventrally, laterally, 
and dorsally, as two pairs of lateral exten- 
sionsc(figtts hypertree. £8)8s . Pe leeees eek R. vobara Milne (p. 60) 
Sclerotized portion of segment VIII with 
posterior edge circular, or only slightly 
SENUACE . cade ow te sites eas eatbegoree se aveyehel tos) eas MiCIO 6, uniele eiufs) ove 14 
No evident spermathecal sclerites (Fig. 34).. 

dite och ates cerita, ectee phe id dye a) acu os... glactera Denning (p. 35) 


Spermathecal sclerite long, narrow strap in 
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LILY taomgee to agbe besizoreloz tofxedHA - d0L | 
- ,.(40 .gPt) badostts bor toz9stset suortiw 
(L2 .q) OMTEM DBINGSE Races seeeeeterrarernereesr ene vaeeens 
tropveme IIIV snamgee 20 MoLITOG evonstdmeM -  (d@).eff 
-noitzog besitorefoe to ILed tegqy mor 
_tidt to mrot ar tto berontg tisd rowol 


..ee(ED .git) vWrorteteog leod oAti-asely 


(ee -®) axaad Babaqoion Soe on eee cee te ee ee ee ee 
tragrems ILIV sremgse To noittoq evonsrdmeM - dil 
Bh sso0 deges'vasG noitroq besitorelioe to retsmsib saiine mort 


yletsibemmi ILIV taomgse to oon tuse [serod - (aff) SSI 

yietunin ,moittog besitorelge to baseib 

(EE .q) eeoA oSismad Hence ccse yee ceees .vs.s (08 .gtt) etanige 
Ef. .cece-----0demige son [DIV tnemgse to moittog evonstdmsM - a5 
dtiw LILY taemgee to noitroq besitorelo2 - (d&f) wel 

yUlsrets! yi letiaev batnebai sgbs roires2oq 

-a93x8 Isxots{ to atisq ows ea ,yiigerob Ome =, 
(08 .q) emfim ommdoy . Visine armwanberie sie ye alChB sgF2), eneke fl 








Shu 
ventral aspect, with slightly wider, darker, 
posterior end and distinctly widened, pierced, 
Nt OYIOTRENdeTL OG 51.08). ste ois sve oo co atelaie R. pellisa Ross (p. 54 ) 
14c. - Spermathecal sclerite long, thin, irregular 


rod in lateral aspect; tip small, pick-like 


Rea Med yas hilo AGE OE OO Oe: ee DaciEcaaMainem(p 5074) 
15a.(1b) - Abdomen in area of segments VIII-X with one or 

more distinct annular swellings (figs. 88,102)........ a. 216 
15D. - No such annular swellings present........e.ee- Ao OR Ly, 


16a.(15a) - Tergum X clearly sclerotized........f. verrula Milne (p. 64 ) 
16b. - Tergum X not sclerotized. Spermathecal sclerite 

spindle shaped in lateral aspect, with anterior 

@tidpatbenuat eda (iG L02 ion pees. 6 tis « w R. species 2 (p. 70) 
17a.(15b) - Spermathecal sclerite spindle shaped in lateral 

aspect (figs. 56,85)... cee secweeerecreccce cree ceverens LS 
L7bs - Spermathecal sclerite relatively long, tapered 


posterad in ventral aspect; anterior end cleft, 


with distinct median fissure (fig. 99)........ 

italia... (Syenine ie, Mey Pies: as. Sete DemmaeMa ines (p..41) 
18a.(17a) - Spermathecal sclerite with both ends (in lateral 

aspect) attenuated (fig. 85)....... R. angeltta Banks (p. 62) 
18b. - Spermathecal sclerite (in lateral aspect) 

sigmoid in outline (fig. 56)....... ..R. rtckert Ross (p. 50 ) 


The alberta group 


Males of this group are characterised by large anal sclerites, simple 


tenth terga and, especially, by simple, limnephiloid aedeagi, with simple 


ie 
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lateral arms and median shaft. The group contains four species of which 


three are found in Alberta. 


Rhyacophtla alberta Banks, 1918 


Figures 4a,4b,24-27,104 


Rhyacophila alberta Banks, 1918:21. Banks, 1918:3b. Dodds and Hisaw, 

TO 25h 2586 em alilmer sal0527 200 uebetten, 10545155. Milne; 1936;98,106, 

VOR ROSS al 0447-20 | eRoss 105027201, 2 ROSS.41956:70,116. saschmnid , 

TOSS 13 00 Fa sehner, 3l960:/0 Ross 6196675901 ; 

Males of this species are distinguished from males of other species 
of the alberta group by dorsal lobe of distal article of clasper directed 
meso-anterad (fig. 24). The rounded triangular lobe on lower posterior 
edge of segment VIII is characteristic of females of this species (fig.27). 

Descrtption.—Antennae very pale yellow. Vertex of head mottled red- 
brown. Fore wing length of male 11 mm; pale yellowish brown, heavily 
irrorate, with dark areas concentrated on veins. Stigma pale, opaque. 
Venation of fore and hind wings as in figs. 4a, 4b. 

Male genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Segment IX rectangular dorsally, tapered sharply antero-ventrad to lateral 
sutures then widened ventrally (fig. 24). Claspers each with massive 
rectangular basal article concave mesally, especially at base. Distal 
article with long triangular ventral lobe, and dorsal lobe directed meso- 
anterad along mesal face of basal article. Segment X with dorsal portion 
rather like skull and beak of bird, with small rounded depressions at peak. 
Ventral part of segment cleft dorso-ventrally, flanking divided anal 


sclerite. Aedeagus with median shaft long, thin, bulbous at mid point 
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(fig. 25); lateral arms long, with large, rounded, ventral lobe distally 
with five long, curved spines. 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Basal quarter of segment VIII sclerotized, proximal edge slightly bulged 
and divided from distal area by thin annular line; distal edge produced 
ventrally as short, stout, triangular tooth (figs. 26,27). Cerci short, 
hyaline. 

Notee on biology.—This species appears to tiisd from streams 
ranging from small mountain brooks to large, turbulent mountain torrents. 
The adult flying season extends from August 12 to October 9. 

Geographical dtetribution.—The known range of this species extends 
from Alaska to Colorado and Utah (fig. 104) apparently being confined 
largely to the Rocky Mountain chain. In Alberta this species is found in 
the mountains and foothills at altitudes between 4,000' and 6,500'. Dodds 
and Hisaw (1925) recorded it from Colorado, between 9,000" and 11,000'. 

I have examined 174 specimens, 131 males and 43 females, from the 


study area. 


Rhyacophila tucula Ross, 1950 


Figures 5a,5b,28-31,105 


Rhyacophtla tucula Ross, 1950a:261. Ross, 1952:45. Ross, 1956:76,116. 
Ross, 1966:591. Anderson, 1967:508. Smith, 1968:658 ,666-668 ,673. 
Males of this species are distinguished from males of other members 

of the alberta group by bifid lateral flaps of segment X enclosing anal 

sclerite, and by long, rectangular dorsal ridge or fold of distal article 


of clasper (fig. 28). The spinate dorsal surface of membranous portion 
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of segment VIII (fig. 30) is distinctive of females. 

Desecription.—Antennae pale yellow. Vertex of head red-brown, with 
distinct cruciform pattern posteriorly, formed from two intersecting 
sutures. Thorax straw yellow, to red-brown dorsally. Spurs dark brown. 
Fore wing length of male 9.5 mm; pale red-brown, irregularly irrorate 
with no distinct stigma. Venation of fore and hind wings as in figs. 
Sa,5b. 

Male genitalia. (Specimen from Sundance Creek, west of Edson, 
Alberta). Segment IX laterally rectangular but with large triangular 
bight in lower half of posterior edge (fig. 28). Claspers each with 
long, rectangular basal article channeled along entire length of mesal 
face. Segment X laterally similar to birds head, with two bifid ventral 
lobes flanking anal sclerite. Aedeagus with long, slender median shaft; 
distal portion of shaft very slender tube, basal portion long slender 
bulb; lateral arms long, slender, smoothly expanded distally, each with 
distal spine, and mesal edge with heavy, dark spines (fig. 29). 

Female genitalia. (Specimen from Alaska; in Illinois Natural History 
Survey). Segment VIII with basal half sclerotized, tapered (fig. 30); 
proximal half of sclerotized portion light brown, remainder darker, 
clearly demarcated. Dorsal surface of membranous portion of segment VIII 
minutely spinate. Spermathecal sclerite long, almost hyaline (fig. 31); 
distal end constricted as circular head (ventral aspect); lateral edges 
darker than remainder. 

Notes on biology.—Smith (1968) records the larvae from '...small to 
medium streams with mixed rubble bottoms'’, in Idaho. My records indicate 
fairly fast, rock filled streams to be the habitat of larvae of this 


species. Smith also records the adult flying season as September-October. 
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My records indicate a flying season of August 24 to October 12. 

Geographteal distribution.—The known range of this species extends 
from Alaska to Wyoming and Oregon (fig. 105). It extends east to the 
Rockies but appears to be centered primarily in the Coast Ranges. In 
Alberta the species is known only from one locality in the low eastern 
foothills near Edson. The two localities shown in eastern British 
Columbia are also at low altitude (under 4,000'). 


TI have examined six males from the area. 


Rhyacophtla glactera Denning, 1965 


Figures 6a,6b,32-34,106 


Rhyacophila glactera Denning, 1965a: 263,265. 

Males of this species are distinguished from males of other species 
of the alberta group by long, deeply cleft distal article of clasper. 
Females are distinguished by relatively unmodified segment VIII; posterior 
rim of sclerotized portion only very shallowly indented laterally. 

Description.—Antennae light yellowish brown. Vertex of head deep 
reddish brown, except warts paler. Thorax brownish yellow, to red-brown 
dorsally. Spurs brown, Male fore wing length 8.8 mm; clear mottled 
greyish brown; stigma evident but light. Venation of fore and hind wings 
as in figs. 6a,6b. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper, Alberta). 
Segment IX with or without small dorsal, hyaline fin (fig. 32). Segment 
IX strongly pinched in at lateral sutures, as in R. tucula. Claspers 
each with short basal article channeled on mesal face; distal article 


large, with very deep u-shaped cleft dividing it to rounded, finger-like, 
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dorsal lobe and a knife-like ventral lobe. Segment X with dorsal body 
only sparsely indented, forming rough semi-circle. Aedeagus (fig. 33) 
with median shaft in two distinct parts; distal part long, very thin; 
proximal part much thicker, continued thus to base. Lateral arms clavate 
in dorsal aspect; terminated by thick brush of setae. 

Female genitalia. (Specimen from Mt. Edith Cavell, Jasper, Alberta). 
Basal part of segment VIII sclerotized, truncated, cone with slightly 
Sinuate postero-lateral edges (fig. 34). No petciet dent! 

A note on taxonomy.—In his original description Denning (1965) 
states that this species is not related to any other species of the genus. 
This may appear to be so, but an examination of the male genitalia, and 
a close comparison with the genitalia of R. alberta and tucula places 
this species in the alberta group beyond doubt. The virtual identity of 
the aedeagi of specimens of these species is of special importance in this 
connection. 

Notes on btology.—This species frequents mountain streams ranging 
from small, turbulent, rocky creeks, to very small alpine trickles. The 
adult flying season extends from August 19 to October 7. I have taken 
this species at the Mt. Edith Cavell alpine meadows in Jasper National 
Park, while it was crawling about on one to two feet of snow in October. 
The nearby stream was largely frozen, but with occasional open holes in 
the thin ice. 

Geographtcal distributton.—The known range of this species is very 
small. The species was only recently described from Montana. It is 
known only from the Rocky Mountains of Montana and Alberta. Altitude 
range is from 5,000' to 7,000'. 

Eight specimens, six males and two females, were examined from the 


study area. 
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The vofixa group 


This group, represented here by only one species, is characterised 
by simple male genitalia in which the anal sclerite is divided into two 
large, ovate, lateral lobes. Aedeagus with large, finger-like, dorsal 
process; median shaft flanked by two finely divided lateral lobes like 
sheaves of spines. There are only two known Species in this group, of 


which one occurs in Alberta. 


Rhyacophtla vofixa Milne, 1936 


Figures 7a,7b,35-38,107 


Rhyacophila voftxa Milne, 1936:95,102,111. Ross, 1944:291. Ross, 1956: 

SU, 101, 11O0,eccnmid, 1956.17. shiscner, 1960:152- “Smith, 1968: 6/2-675:. 
Males of this species are recognized by form of distal article of 
clasper, with acuminate triangular dorsal lobe and thick, fleshy, triangular 

ventral lobe (fig. 35). Females are recognized by hooked spermathecal 
sclerites (fig. 38). 

Descriptiton.—Antennae yellow-brown. Vertex of head red-brown. 
Thorax light red-brown, slightly darker dorsally. Spurs brown. Fore wing 
length of male 11.1 mm, deep chocolate-brown with reddish tinge; 
scattered hyaline irrorations. Stigma dark, opaque, clothed with fine 
mat of hairs. 

Male genitalia. (Specimen from Rapids Creek, Gap, Alberta). 

Segment IX wide dorsally, narrower in ventral third of total height. 
Extreme ventral area segregated by dark suture lines (fig. 35). Claspers 


each with large, trapezoidal, mesally concave, basal article. Distal 
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article bilobed; dorsal lobe acuminate triangular; ventral lobe triangu- 
lar, larger than dorsal, rounded distally, heavy. Segment X with concave 
dorsal plate; lateral walls sharp edged. Anal sclerite of two rounded, 
meSally concave, lateral flaps located ventrad of distal tip of segment X 
(fig. 36). Aedeagus relatively small, with ejaculatory duct terminated 

on peculiar pick-like, hyaline, median shaft; median shaft flanked basally 
by membranous lobes tipped by numerous long, thin spines. Base of aedeagus 
surmounted by large, fleshy, dorsal lobe terminated by dark, folded, 
sclerotized pocket (fig. 37). 

Female genitalia. (Specimen from Rapids Creek, Gap, Alberta). 

Basal portion of segment VIII sclerotized in form of truncated cone 
terminated in two pairs of lateral lobes (fig. 38). Segment XI with pair 
of small, hyaline cerci. Spermathecal sclerites two, parallel to each 
other, lightly sclerotized, tapered finely anterad, with heavier, deeply 
hooked posterior ends. 

Notes on btology.—This species emerges from quiet, smoothly flowing, 
but swift, mountain brooks, to smaller, but very turbulent mountain 
torrents. The flight season extends from July 15 to August 31. 

Geographical distrtbution.—The known range of this species extends 
from Alaska to Idaho and Washington (fig. 107), apparently ranging through- 
out the northern Cordillera. My collecting in Alberta indicates that the 
species is confined to the mountain and foothill areas, between 3,000' 
and 6,500'. The type locality is given as Edmonton by Milne (1936) which 
Ls at 72,0004, 

I have examined 255 specimens, 184 males and 71 females, from the 


study area, 
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The acropedes group 


Males of this group, represented here by two species, are character- 
ised by simple aedeagus (fig. 40) with lateral arms in form of membranous, 
extensible lobes with multi-spinate tips. One branch of this group has 
segment X with anteriorly directed basal processes (fig. 96). In the 
second branch segment X is cleft dorsally down the middle. There are 


eight known species in this group, of which one is known from Alberta. 


Rhyacophtla acropedes Banks, 1914 


Figures 8a,8b,39-41,108 


Rhyacophila acropedes Banks, 1914:201. Dodds and Hisaw, 1925b:386. 
Essig, 1926:176. Betten, 1934:135. Milne, 1936:93,102,110. Ross, 
1938b:4. Ross, 1941:36. Ross, 1944:291. Denning, 1948a:97. 
Leonard and Leonard, 1949:3. Morse and Blickle, 1953:69. Ross, 
1956:75,83,84,117. Fischer, 1960:69. Flint, 1962:479-480. Denning, 
1963:244. Ross, 1966:591. Anderson, 1967:508,517. Smith, 1968: 
658 ,660 ,667. 

Males of this species are distinguished from males of other species 
of the acropedes group by lateral 'wings' on median shaft of aedeagus, 
and by acuminate lobe dorsad of segment X, attached to segment IX. 
Females are distinguished by postero-ventral keel of segment VIII. 

Description.—Antennae yellow-brown. Vertex of head uniformly deep 
red-brown. Thorax deep yellow-brown, to deep red-brown dorsally. Spurs 
brown. Fore wing length of male 10.8 mm; colour grey-brown; costal area 
hyaline, stigma weak, indistinctly irrorate. Venation of fore and hind 


wings as in figs. 8a,8b. 
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Male genitalia. (Specimen from Cold Creek, Nojack, Alberta). 
Segment IX essentially rectangular, with irregular posterior edge (fig. 
39); postero-dorsal edge produced posterad as broad, triangular plate 
dorsad of segment X. Claspers each with basal article arcuate; basal 
area laterally flattened; distally tubular. Heavy distal article bilobed, 
with small pyramidal dorsal lobe, and massive ventral lobe roughly 
triangular in cross section. Segment X of two approximately rectangular, 
vertical plates lying side by side; at base of each plate is broad lateral 
flange. Median shaft of aedeagus simple tapered tube (fig. 40); flanked 
just distad of base by two rounded lateral ‘wings'. Lateral arms large, 
membranous, tubes each terminated by sheaves of long, dark spines. 

Female genitalia. (Specimen from Cold Creek, Nojack, Alberta). 
Basal portion of segment VIII heavily sclerotized; antero-lateral edges 
slightly depressed; ventro-posterior surface keeled, tapered gradually 
to sharp posterior edge; membranous remainder of segment emergent only 
above keel (fig. 41). Spermathecal sclerites two, indistinct, simple, 
tapered. 

Notes on btology.—This species emerges from a variety of stream 
types ranging from torrential, rocky, mountain streams, to swift, 
smoothly flowing, shallow streams on pebble beds, to very quiet, sluggish 
streams on earthen beds. Smith (1968) gives the adult flight period in 
Idaho as late July to early August; peak emergence is in late July. My 
records give the flight period in Alberta as July 1 to August 22. I have 
a record from Jaffray, in south eastern British Columbia, dated May 10; 
seven of each sex were taken. Smith states that the species overwinters 
in Idaho as third or fourth instar larvae; pupation occurs in late May and 


June. He also adds that the adults are active in the afternoon, ceasing 
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flight at dusk, and do not come to light. My own observations confirm 
this, specimens usually being taken under bridges or culverts. Both 

Smith (1968) and Denning (1948a) report that both sexes emit an unpleasant 
odour when handled. I have not noticed this phenomenon. 

Geographical distribution.—The known range of this species extends 
from British Columbia in the west to Labrador in the east, and south as 
far as Colorado (fig. 108). This is one of the two transcontinental 
species of Rhyacophitla known to occur in the study area. From the map 
there is seen to be a gap in mid-continent; this may be genuine or an 
artifact of collecting. In Alberta the species seems to be largely con- 
fined to the mountain and foothill regions. However, two localities well 
away from the main Cordillera are recorded. One, near Whitecourt 
(Chickadee Creek), is on the south west edge of the Swan Hills, an 
isolated rise of land; the other is at Cold Creek, Nojack, which is quite 
outside any unusual elevation of land, and about 50 miles from the eastern 
extremity of the foothills. This stream is peculiar in affording a rather 
large selection of otherwise mountain caddis-flies while, at the same time, 
affording a selection of plains species. This species ranges between 
2500! and=7,000" altitude. 

I have examined 698 specimens, 449 maies and 249 females, from the 


study area. 


Rhyacophtla vemna Milne, 1936 


Figures 21a,21b,96-99,120 


Rhyacophila venma Milne, 1936:92,102,111. Ross, 1944:291. Denning, 1948a: 


105-106. Ross, 1956:84. Smith, 1965:243. 
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Males of this species are distinguished from males of other species 
in the acropedes group by long tuft of setae on posterior edge of tergum 
IX (fig. 96), and by long, twisted, distal article of clasper. Females 
are distinguished by open-ended, mesally fissured spermathecal sclerite 
Clie 699). 

Desertption.—Antennae red-brown. Vertex of head red-brown. Thorax 
light red to yellow-brown, darker dorsally. Spurs brown. Fore wing 
length of male 18.1 mm; chocolate-brown to reddish brown, heavily irrorate, 
with thick stigma. Hind wings with distal half stained clear brown. 
Venation of fore and hind wings as in figs. 2la,21b. 

Male genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Segment 1X with anterior edges essentially straight, vertical; posterior 
edges with large, smooth, ventral indentation; dorsal portion curved 
antero-dorsad to narrow dorsal ridge (fig. 96). Clasper with distinct 
mesal ledge basally on basal article; distal article twisted as if part 
of coil, with thick, rounded, distal lip. Dorsal part of segment Xvor 
two thin, short, vertical plates; distally there is darkened, folded, 
deeply incised plate, denticulate on dorsal surface (fig. 97). Median 
shaft of aedeagus slender, tapered; lateral arms membranous, very chicks 
terminated by heavy brushes of long, amber setae; these lobes surmount 
median shaft (fig. 98). 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Basal half of segment VIII simple, tapered, lightly sclerotized tube. 
Spermathecal sclerite in ventral aspect (fig. 99) spanner-like in 
appearance, with anterior end open; spindle shaped fissure located 
mesally. Cerci minute. 


Notes on biology.—This species inhabits small, swift, gravel bedded, 
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mountain streams. The flight period of the adults in Alberta extends 
from May 17 to July 7. 

Geographical distritbution.—The known range of this species extends 
from the Cascade Mountains of Washington to the Rockies of Alberta. 
I have examined 21 specimens, 12 males and 9 females, from the 


study area, 


The tmvarta group 


Members of this group are characterised by essentially simple male 
genitalia. Anal sclerite large, with deep root. Aedeagus with two 
lateral arms, complex median shaft, and specialised ventral lobes. Tergal 
strap attached to aedeagal base; expanded into sclerotized apical band. 
There are two main branches of this group (Ross, 1956): one is located 
in eastern North America, the other in western North America. The western 


branch includes three species, of which two are dealt with here. 


Rhyacophila btfila Banks, 1914 


Figures 9a,9b,42-46,109 


Rhyacophila btfila Banks, 1914:201. Essig, 1926:176. Betten, 1934:135. 
Milne, 1936:91,110. Ross, 1944:291. Ross, 1947:127. Denning, 1948a: 
98. Ross, 1952:43. Ross, 1956:88,118. Fischer, 1960:76. Denning, 
1963:244. Smith, 1965:242-243. Denning, 1965b:694. Smith, 1968: 
658 ,660-661 ,673. 
Males of this species are distinguished from males of other species 


in the tnvarta group by long, thin, conical, very dark lateral arms of 


ky 4 r 
‘ae 


Ea . 7, _ vo _ 





















ebnetxe sirediA ni atiubs eds to boireq srigiit edT ishtie baal a 

S vlut of NE yeM mort 

abmetxe esioeqe eidt to egast nwomd off .nottudicteldh Jnsitiqnegosd — Poe 
atradiA to 29tdook aft of notygnidesW to enistmuoM sbsozsd ody mott ? 

eit mot? ,zolsmet @ bas 2efam SI ,ememiosqe [S$ benimexe eved I 

sets ybute 


‘iokd 


quoty -Siinunt ofT 


siem elqnte ylisitmseee yd beeitetostado ets quorg eit to eredmeM 
ows dtiw eygsebsA .toor qeeb dtiw ,egrsi etirefoe IsnA .stistineg 
lagteT .2edol [srtmev beziisiosqe bas ,ttade nsibem xelqmoo .emrs Iete%sl 
.bned [soiqs bestzoreloe oni bebmsqxs ;s2ad Isgsebes oF¢ bedostis qetse 
betsool ei smo :(32@L . 2208) quorg eidt to eeronatd mism owe ots eredT 
myeteew sdT .saixemA divo mretesw mt tedto els Bo itomA dtrow mrstese at 


.ored diiw tlseb. sts ows doidw to ,estoeqe eetds 2ebulont donsrd 


aw 


AIGE .ainsd oli[sd ol ilqosnygih a 
QOL, dk-Ch,d@.s@ eotugi® oo 
ze 


RELDECL pnotzed .TL:a9@L .gieed .10S:B10F ,2cined wINNd at igde 
:wODCL .gninnod .TSL:TDEL .2eoh .fOC:PReL .eeoM .OLT, Le:aeer ie 
Rican Seeman sai sane a ester ae ‘ 


a Ss 
A 


ee ee am i gli ial i 
" ite anaes ee x ihre ay neg A 











44 


aedeagus; by heavy, blade-like ventral lobes. Segment X is ‘divided to two 
simple, lateral, tergal flaps (figs. 42,43). Females are distinguished by 
ventral lobes of segment VIII long, thin, arcuate, in ventral aspect (fag. 
46) arising from separate bases. 

Description.—Antennae brown; each article annulated dark brown 
distally. Vertex of head very dark chocolate-brown. Thorax brown, to 
dark chocolate-brown dorsally. Legs yellow, distal ends of articles dark 
brown. Spurs brown. Fore wing length of males 10 mm; dark chocolate- 
brown, irrorate; stigmatic area almost black. Venation of fore and hind 
wings as in figs. 9a,9b. 

Male genitalia. (Specimen from Canmore, Alberta). Tergum IX 
projected well posterad; remainder of segment IX narrow, tapered slightly 
ventrad (fig. 42). Clasper short, massive; basal article roughly 
trapezoidal, mesal face occupied by two, almost contiguous, short ridges. 
Distal article of clasper polygonal, distal edge slightly concave; mesal 
face ridged, partly with fine setae. Segment X divided, as pair of 
flared, dorso-lateral plates; ventro-laterad of each plate is single, 
large, rounded lobe which appears as dorsal extension of tergal strap. 
Anal sclerite divided mesally (fig. 43), arched dorsad. Median shaft of 
aedeagus thick, with rounded dorsal lobe overhanging tip (fig. 44); 
attached ventrad of median shaft are two massive, folded, sclerotized 
lobes terminated by short, stout, acuminate plates with tips directed 
dorsad. Lateral arms of aedeagus long, conical, attached at aedeagal 
base, with distal quarter very finely attenuated as a hair. 

Female genitalia. (Specimen from Canmore, Alberta). Segment VIII 
short, sclerotized, with short, membranous distal portion enclosed by 


short, widely separated, blunt, dorsal lobes, and blunt, vertically thin, 
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ventral lobes attached to polygonal sternum (figs. 45,46). Dorsal and 
ventral lobes connected by thin lateral band anterad of which segment VIII 
is weakly sclerotized. Segments IX-XI short, stout. Cerci represented 
by two minute papillae. Spermathecal sclerites absent. 

Notes on btology.—This species emerges from a great variety of 
streams and rivers, ranging from fast and turbulent to slow, from boulder 
strewn to pebble bottomed. Denning (1965) records it from clear, cold 
mountain streams. Smith (1968) records the Idaho flight period of the 
adults as late June to early September, peaking in late June. My records 
give the Alberta flight period as May 22 to August 23. Smith (1968) 
states that the species is crepuscular and its members are attracted to 
light. 

Geographical distributton.—The known range of this species extends 
from British Columbia and Alberta to California and Wyoming (fig. 109). 

In Alberta this species is found in the lower river courses, between 3,000' 
and 5,000', of the mountains and foothills. 

I have examined 161 specimens, of which 102 were males, and 59 


females. 


Rhyacophila coloradensis Banks, 1904 


Figures 10a,10b,47-50,110 


Rhyacophila coloradensts Banks, 1914:Plate 1, fig.7. Banks, 1905:10. 
Banks, 1907a:41. Ulmer, 1907:210. Banks, 1911:354. Dodds and Hisaw, 
1925b:386. , Essig, 1926:176. .Muttkowski, 1929:192.. , Betten,, 1934:135. 
Milne, 1936:91,111. Ross, 1938b:5. Ross, 1944:291. Denning, 1948a: 
10jey Ross, 1952:43. Ross, 1956:88,118. Schmid, 1958:12. Fischer, 


1960:78. Denning, 1965b:691. Smith, 1968:658,661,663,673. Unzicker, 
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1968:4,18,44, 
Rhyacophila anomala Banks, 1924:444. Dodds and Hisaw, 1925b:386. 

Betten, 1934:135. Milne, 1936:111. Fischer, 1960:78. 

Rhyacophtla stigmattca Banks, 1904:108. Ulmer, 1905a:72. Banks, 1905:10. 

Fischer, 1960: 78. 

Males of this species are distinguished from males of R. bifila Banks 
by bilobed, dorso-lateral sclerites of segment X (figs. 47,48). Females 
are distinguished by paired ventral lobes of oronene VIII attached to 
common pedicel (fig. 50) in R. coloradensts. 

Descriptton.—Antennae brown. Vertex of head virtually black. Thorax 
deep chocolate-brown, to virtually black dorsally. Spurs dark brown. Fore 
wing length of male 10 mm; dark chocolate-brown, irrorate, stigmatic area 
solid brown. Hind wings clear, dark brown distally, stigma slightly 
darker. Venation of fore and hind wings as in figs. 10a,10b. 

Male genitalia. (Specimen from Chancellor Peak, Yoho, British 
Columbia). Segment IX virtually rectangular laterally, slightly wider 
dorsally than ventrally (fig. 47), traversed by lateral sutures. Basal 
article of clasper short, stout, almost square; mesal face with short 
ventral ridge. Distal article of clasper massive, polygonal, with slightly 
concave mesal face with distal half with short setae. Dorso-lateral 
sclerites of segment X mesally concave, with dorsal hooks (figs. 47,48). 
Anal sclerite cleft mesally, arched dorsad, paralleling sclerites of 
segment X. Tergal strap terminated as two small lobes laterad of anal 
sclerite. Median shaft of aedeagus very similar to that of Rk. btftla Banks 
(figs. 44,49), but ventral lobes massive, rounded, folded, sclerotized, 
not acuminate distally; lateral arms rod-like, tipped with minute spines 


(fig. 49). 
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Female genitalia. (Specimen from Chancellor Peak, Yoho, British 
Columbia). Sclerotized basal portion of segment VIII similar to that of 
R. btfila Banks laterally, except ventral lobes horizontal, not vertical; 
in ventral aspect both lobes arise from common pedicel (fig. 50). 

Notes on btology.—This species frequents both the fast, turbulent 
mountain creeks with boulder beds, and the slower, smoother flowing, 
pebble-bottomed creeks. Smith (1968) gives the Idaho flight period as 
March, April, May, and September, indicating two peaks of emergence, one 
in Spring, the other in Fall. My records indicate only one period of 
emergence in Alberta, albeit rather an extended one, from May to August, 
peaking in May (May 7 to August 30). I have one record, from Banff, 
Alberta, on April 17, 1915, by N. B. Sanson. Smith (1968) indicates that 
the adults are most active at dusk in Idaho, but start flying in the 
afternoon. 

Geographteal distrtbution.—The known range of this species extends 
from Alberta and British Columbia to California, New Mexico, and all 
intervening states except Nevada (fig. 110). It appears to be truly 
widespread throughout the Cordillera. In Alberta the species is found in 
the foothills, but primarily in the mountains. In altitude it ranges 
from at least 3,000' to about 6,000'. Dodds and Hisaw (1925) recorded it 
from Colorado at between 6,000' and 11,000'. 

I have examined 268 specimens, 127 males and 141 females, from the 


study area. 


The hyaltnata group 


Males of species in this group are characterised by wide apical band 
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of tergal strap projecting beyond ventral corner of tergum X (fig. 51); 
by truncate anal sclerite with definite root, and by simple tergum X 
(Ross, 1956). There are four species in this group of which one is known 


to occur in Alberta. 


Rhyacophtla hyalinata Banks, 1905 


Figures 11la,11b,51-53,111 


Rhyacophila hyalinata Banks, 1905:10. Banks, 1907a:41. Ulmer, 1907:201. 
Banks, 1911:354. Dodds and Hisaw, 1925b: 386. Essig, e1926:277% 
Betten, 1934:135. Milne, 1936:96,104,111. Ross, 1938b:6. Ross, 
1944: 291. Denning, 1948a:101. Ross, 1956:88,92,118. Schmid, 1958: 
17. Fischer, 1960:96. Smith, 1968:658,663-664 ,673. 

Males of this species are distinguished from those of other species 
by dorsally arched postero-dorsal extension of segment IX; by shape of 
distal article of claspers, which are parallel sided but bowed ventrad 
(fig. 51), and by complex aedeagus (fig. 52). 

Description.—Antennae red-brown. Vertex of head deep chocolate. 
Thorax chocolate-brown, to darker chocolate dorsally. Spurs brown. Fore 
wing length of male 13.7 mm; dark purplish-brown, especially on veins; 
cells lighter, irrorate; stigma very thick. Venation of fore and hind 
wings as in figs. lla,11b. 

Male genitalia. (Specimen from Vicary Creek, north of Coleman, 
Alberta). Segment IX wide; anterior edges bowed anterad, posterior edges 
angular. Postero-dorsal edge developed as triangular, cup-like process 
overtopping segment X (fig. 51). Basal article of clasper short, 
rectangular. Distal article bowed ventrad; swollen tip with fine hairs. 
Segment X of two large, warped, dorsal plates fused diagonally along mesal 


faces. Anal sclerite long, thin, angular laterally, apical band of tergal 
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strap engaged distally. Tergal strap horizontal, lateral edges curled 
dorsad, apical band in form of recurved distal horn. Median shaft of 
aedeagus heavily sclerotized (fig. 52) with distal tip overhung by 
dorsally concave lobe; acute triangular plate flanked basally by two 
lateral pads ventrad to ejaculatory duct. Lateral arms attached to 
membranous bases; each clavate, long, terminated by small, acuminate 
Spine. Median shaft and lateral arms of aedeagus distad of massive 
membranous base overhung basally by acuminate, ventrally concave plate. 

Female genitalia. (Specimen from Vicary Creek, north of Coleman). 
Basal portions of segment VIII sclerotized, flanked laterally by pair of 
lateral flaps, two acute triangular lobes ventrad (fig, 53). Two lightly 
sclerotized, dorso-lateral plates posterad. No evident spermathecal 
sclerites, or cerci. 

Notes on btology.—This species frequents the faster, more turbulent 
types of mountain stream with rocky beds; it is also, however, found in 
the faster, smoother flowing, pebble-bottomed streams. Smith (1968) 
records the adult flying season as late June to early August in Idaho. 

My records give a total span from July 5 to September 12 in Alberta, with 
the, peak in later July. 

Geographtcal distributton.—The known range of this species extends 
from Alberta and British Columbia to California and Colorado. The species 
is widespread in the Cordillera (fig. 111). In Alberta it appears to be 
confined to the mountain areas. In altitude it ranges between 3,500' and 
6,000'. Dodds and Hisaw (1925) record it from Colorado at 9,000' to 
11 O00 ', 

I have examined 428 specimens, 270 males and 158 females, from the 


study area. 
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The stbirica group 


Males of this group are characterised by ventral fusion of lateral 
arms, forming ventral membranous base terminated by ovate or elongate 
scoop with dorsal brush of hair (figs. 54,60) (Ross, 1956). Some species 
have lost this structure (fig. 62). There are twenty-six species in this 


group, of which four are known to occur in Alberta. 


Rhyacophtila rickert Ross, 1956 


Figures 12a,12b,54-56,112 


Rhyacophila rickert Ross, 1956:95,98,120. 

Males of this species are distinguished from males of other species 
of the stbtrtca group by postero-dorsal lobe of tergum VIII, and similar 
lobe of tergum IX (fig. 54). Tergal strap wide, telescoped, with ventral 
aperture for aedeagus distinctive. 

Desertption.—Antennae brown. Vertex of head dark brown anteriorly, 
lighter posteriorly. Thorax dark yellow-brown laterally, speckled dark 
brown on lighter ground. Spurs yellow-brown. Fore wing length of male 
11.2 mm; light greyish brown, transparent. Venation of fore and hind 
wings as in figs. 12a,12b. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper, Alberta). 
Tergum IX with bulbous postero-dorsal process dorsad of segment X (fig. 
54). Segment IX rectangular laterally, with sinuate posterior edge. 
Basal article of clasper large, thick, directed postero-dorsad; distal 
article long, tapered, setose. Segment X with two distinct cerci whose 


bases pass mesad to two mesal protrusions (fig. 55); thin flaps flank 
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51 
three-arched anal sclerite ventro-laterad of cerci. Tergal strap 
prominent, dark, sinuate, with ventral aperture for passage of aedeagus. 
Median shaft of aedeagus long, thin, with distinct basal piece (fig. 54); 
attached to large flared base, which flanks it; ventral process membran- 
ous, highly extensible, with dorsally concave tip spinate internally. 

Female genitalia. (Specimen from Mt. Edith Cavell, Jasper, Alberta). 
Proximal third of segment VIII sclerotized; wide, shallow, longitudinal 
groove dorsally. Spermathecal sclerite warped, dorsal surface concave, 
ventral convex, at posterior end, reversed at anterior end. Laterally 
sclerite sigmoid in appearance (fig. 56). 

Notee on biology.—This species inhabits small, very shallow, cold 
alpine streams, in high moraine country. These streams are little more 
than trickles but persist throughout the year. I have taken specimens 
at Mt. Edith Cavell, on one to two feet of fresh snow in early October. 

Geographical distribution.—The known range of this species extends 
from Alaska to Alberta and British Columbia (fig. 112). I have taken 
specimens at only two localities, both at about 7,000' altitude, 

I have examined 23 specimens, 20 males and 3 females, from the study 


area. 


Rhyacophtla vepulsa Milne, 1936 


Figures 14a,14b,57-61,113 


Rhyacophila vepulsa Milne, 1936:96,102,111. Ross, 1944:291. Denning, 
1948a:106, Ross, 1952:45. Ross, 1956:97,98,120. Fischer, 1960:151. 
Denning, 1963:245. Anderson, 1967:508,517,518. Smith, 1968:658,670, 


673. Thut, 1969:895,896,897,898. 
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Males of this species are distinguished from males of other species 
of the stbirica group by massive segment X (figs. 57,58) and by asymmetri- 
cal distal cup of ventral process of aedeagus (fig. 60). Females are 
distinguished by angularly offset dorsal and ventral surfaces of segment 
VEL (fig. 61) © 

Desertptton.—Antennae uniform chocolate-brown. Vertex of head 
dark chocolate. Thorax dark reddish-brown dorsally, grey-brown laterally. 
Spurs dark brown. Fore wing length of male 8.5 mm; uniform dull grey- 
brown; stigmatic area faint. Venation of fore and hind wings as in figs. 
14a,14b. 

Male genitalia. (Specimen from Rowe Creek, Waterton National Park, 
Alberta). Segment IX slightly narrower ventrally than dorsally (fig. 57). 
Basal article of clasper with straight dorsal edge, sinuate ventral edge. 
Distal article polygonal, slightly indented distally, ventral lobe swollen. 
Segment X a massive plaque (figs. 57,58) weakly bilobed distally; dorsal 
surface irregular in lateral aspect, with distinct anterior hump; ventral 
surface concave anteriorly and posteriorly, convex between. Median lobe 
of aedeagus long, thin, with thinner distal quarter directed postero-dorsad 
(fig. 59); attached ventrad of dorsally arched basal plate with disto-ventral 
surface produced as dorsally directed, slender, rounded, distally spinate, 
process. Proximad of basal complex of aedeagus is short, rounded, minutely 
spinate process directed anterad above aedeagal base. Ventral process of 
aedeagus attached to membranous base on slender pedicel; massive, ladel- 
like, setose around lateral walls; lateral walls asymmetrical (figs. 59,60). 

Female genitalia. (Specimen from Rowe Creek, Waterton National Park, 
Alberta). Basal half of segment VIII simple, sclerotized, tapered cone; 


distal edge angular laterally (fig. 61). 
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Notes on btology.—I have records of adults of this species taken in 
the vicinity of large, turbulent rivers, and from small, pebbly slow 
streams. Smith (1968) records the larvae from '"'...riffles of headwaters 
streams with compact, pebbly bottoms", in Idaho. He also gives the Idaho 
adult flight season as late July. My records for the study area are few, 
but they indicate a flight season in early August (August 1-5). This is 
not a common species. 

Geographtcal distribution.—The known range of this species extends 
from Alaska to California and Montana (fig. 113). In Alberta my records 
are too few to state with certainty the range of the species, but it 
appears to be confined to the mountains. Altitudinally it occurs from 
4,000'*to 6,000". 

I have examined eight specimens, five males and three females, from 


three localities in the study area. 


Rhyacophila betona Ross, 1948 


Figures 15a,15b,62-64,112 


Rhyacophila belona Ross, 1948:19-20. Ross, 1956:97,120. 

Males of this species are distinguished from males of other species 
of the sibirtca group by long, thin, dorsally curved median shaft of 
aedeagus, with basal two-thirds flanked laterally by thin up-curved wings 
(fig. 62). Females are distinguished by lateral aspect of spermathecal 
sclerite, which is triangular (fig. 64). 

Deseription.—Antennae almost black. Vertex of head black. Thorax 
black-brown, to black dorsally. Spurs dark brown. Fore wing length of 


male 8.4 mm; very deep purplish brown, with patches of slightly lighter 
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purple-brown, Hind wings transparent chocolate-brown. Venation of fore 
and hind wings as in figs. 15a,15b. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper, Alberta). 
Segment IX wide dorsally, sharply narrowed ventrad (fig. 62). Basal 
article of clasper straight, tapered distad; distal article acute- 
triangular except for basal constriction, ventral edge thickened. Segment 
X large, complexly folded, distally bilobed process (figs. 62,63) with 
roots well inside segment IX. Ventrad of base of segment X is rugose, 
domed plate. Aedeagus simple, slender, smoothly upcurved, tapered tube 
flanked along basal two-thirds by thin, dorsally curved, lateral wings 
(£1 9162) 

Female genitalia. (Specimen from Mt. Edith Cavell, Jasper ,Alberta). 
Basal portion of segment VIII sclerotized, truncated-conical tube (fig. 
64); ventro-posterior edge with two small processes; dorsad of these are 
two larger, triangular flaps. Cerci simple, papillate. 

Notes on biology.—This species inhabits high alpine brooks in moraine 
topography. The flight season of the adults extends from June 1 to July 21. 

Geographical distribution.—This species is known only from Alberta 
and Montana (fig. 112). It ranges from 6,000' to 7,000'. 

I have examined 14 specimens, ten males and four females, from the 


study area. 


Rhyacophila pelltsa Ross, 1938a 


Figures 16a,16b,65-68,114 


Rhyacophila pellisa Ross, 1938a:118. Ross, 1944:291. Denning, 1948a:102. 


Ross, 1956:95,97,120. Fischer, 1960:121. Denning, 1963: 244. 
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Anderson, 1967:508. Smith, 1968:666,673. 
Rhyacophila doddst Ling, 1938:61. Ross, 1944:291. 

Males of this species are distinguished from males of other species 
of the stbirica group by very long claspers, very short segment X and 
simple aedeagus with long, thin, tapered median shaft and simple, setose 
ventral process (fig. 66). In dorsal aspect segment X is simple, rounded, 
bilobed and deeply cleft (fig. 64); another similar species which may 
eventually be found in Alberta has similar segment X but with only very 
shallow cleft. Females are distinguished by long, proximally pierced 
spermathecal sclerite (fig. 68). 

Deseription,—Antennae dark brown. Vertex of head almost black. 
Thorax dark chocolate-brown, to almost black dorsally. Spurs dark brown. 
Fore wing length of male 8.4 mm; uniform deep reddish brown; cells 
translucent, stigma prominent. 

Male genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Segment IX with robust, rectangular dorsal area separated from partially 
keeled, narrower ventral area by fine suture (fig. 66). Basal article 

of clasper massive, tapered distad, variably channeled on mesal face; 
distal article somewhat trapezoidal, with thick ventral lobe, minute 
ventrally hooked, dorsal lobe. Segment X small, set dorsally on segment X, 
deeply cleft mesally, with short, rounded lobes (fig. 64); merged ventral- 
ly with flat, square-cut plate dorsad of anus. Tergal strap and apical 
band as smoothly curved distal hook. Median shaft of aedeagus long, 

thin, tapered, recurved tube (fig. 67); ventral process long, with men- 
branous base, short sclerotized pedicel, and slightly wider, setose, distal 
body. 


Female genitalia. (Specimen from Gap, near Exshaw, Alberta). Basal 
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half of segment VIII strongly sclerotized (fig. 68), dorsal surface 
slightly shorter than ventral. Spermathecal sclerite in ventral aspect 
long, thin, clavate anteriorly; anterior end pierced; posterior end 
slightly expanded, darker, with two-arched hyaline line near tip. 

Notes on btology.—This species frequents streams ranging from small, 
pebble-bottomed brooks, to larger, fast, rocky rivers. The Idaho flight 
season is given by Smith (1968) as late July to early August. The Alberta 
flight season is from July 19 to August 31. Smith states that daily flight 
is confined to late morning. 

Geographical distrtbution.—The known range of this species extends 
from Alberta to California and Colorado (fig. 114). In Alberta it is 
largely confined to the mountain areas, but appears to extend eastward in 
the foothills. Its altitudinal range is 3,500' to 6,000'. 

I have examined 142 specimens, 98 males and 44 females, from the 


study area. 


The bettent group 


This group is characterised, in males, by unusually long lateral arms 
of aedeagus; these are ventral in position, and fused in some species. Of 
the eight known species of this group, two are known to occur in the study 


area. 


Rhyacophila vaecua Milne, 1936 


Figures 13a,13b,69-74,116 


Rhyacophila vaecua Milne, 1936:95,95,102,111. Ross, 1944:291. Denning, 


1948a:102. Ross, 1952:45. Schmid and Guppy, 1952:41. Ross, 1956: 
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99,100,121. Fischer, 1960:150. Denning, 1963:245. Smith, 1968: 

658,668,673. Thut, 1969:895 ,896,897,898. 
Rhyacophila complicata Ling, 1938:60. Ross, 1944:291. 
Rhyacophila bruesi Milne & Milne, 1940:153-156. Ross, 1944:291. 

Males of this species are distinguished from males of other species 
of the bettent group by abrupt ventral narrowing of segment 1X (fig. 69), 
by dorsally curved process of anal sclerite, and by narrow tenth segment 
(fig. 70). As the female of R. chileta Denning is unknown I cannot give 
comparative details within the group. However, females of this species 
are distinguished from all others by distinctive sternum of segment ViItd 
(figs. 73,74), and by complex spermathecal sclerites (fig. 13))s 

Desertptton.—Antennae dark brown. Vertex of head uniformly very 
dark brown. Thorax dark grey-brown, mottled by almost white areas. Spurs 
dark brown. Fore wing length of male 10.4 mm; dark grey-brown interspersed 
with hyaline areas. Venation of fore and hind wings as in figs. 13a,13b. 

Male genitalia. (Specimen from Red Earth Creek, Banff National Park, 
Alberta). Segment IX with distinct, narrow, sternum (fig. 69); tergum 
large, widened dorsally, dorsal surface sloping antero-ventrad. Basal 
article of clasper rectangular laterally, with mesal shelf at base joined 
medially with identical member of opposing clasper. Distal article bifid; 
dorsal lobe acuminate, with basal median flange overlapped with basal 
lateral flange of thumb-like ventral lobe, Segment X small, recessed 
dorsally into segment IX, channeled longitudinally along dorsal surface 
(fig. 70). Anal sclerite small, bilobed distally, curved dorsad. Tergal 
strap large, curved, with apical band horizontal, attached to segment X 
disto-ventrally. Median shaft of aedeagus long, thick, distal end cleft 
horizontally, with rounded dorsal lobe overhanging ejaculatory duct (fig. 


71); median shaft completely shielded dorsally by thin, arched, distally 
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acuminate plate (figs. 71,72); lateral arms fused except for heavily 
Spinate distal lobes. 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Basal portion of segment VIII heavily sclerotized, partly free distally 
from membranous portion, very deeply cleft dorsally and ventro-laterally 
(figs. 73,74); sternum distinct from tergum, posterior edge produced 
posterad as acuminate-triangular lobe, with v-cleft distally. Sperma- 
thecal sclerites two long, slender, ventral rods, slightly bulbous 
posteriorly » set, close togethem:, dorsad of these rods 1s Jocated a large, 
dorsally arched structure tapered anterad; single unit with light and 
dark areas. as in fig. 73. 

Notes on btology.—This appears to be rather a ubiquitous species, 
being taken in the vicinity of a great variety of streams. I have 
collected specimens in the vicinity of large and small, fast and slow, 
rocky and pebbly streams. Smith (1968) records the larva from small to 
medium, clear streams with mixed rubble bottoms, in Idaho. He also 
gives the adult flight season in Idaho as September and October. The 
Alberta flight season is August 19 to October 4. 

Geographical distrtbutton.—The known range of this species extends 
from Alberta and British Columbia to California and Wyoming (fig. 116). 
In Alberta it is confined largely to the mountains, with a few records 
from the foothills. Most records are from south of Banff. In altitude 
it ranges between at least 3,500' and 6,000'. 

I have examined 72 specimens, 47 males and 25 females, from the 


study area. 
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Rhyacophtla chtlsta Denning, 1950 


Fipures: /3-/6,115 


Rhyacophila chtleta Denning, 1950:115-116. Ross, 1956:100,121. 

Males of this species are distinguished from those of R. vaccua 
Milne by minute dorsal lobe of distal article of claspers, by segment X 
well separated dorsaliy from segment IX, and by ventrally directed, 
anvularyeanalescierités (tig, 735). 

The only known specimen of this species is a male, from Maligne 
Canyon, Jasper, Alberta. Being thus unable to prepare my own drawings, 
Dr. D. G. Denning very kindly lent me his original drawings of the species, 
which I have partly redrawn and present here (figs. 75-78). I also 
present Denning's original description of the male, altering only his 
figure numbers to mine. 

Deseription.-— ‘Length [%] 9.5 mm. Fore and hindwing fuscous, 
veins and pterostigma somewhat darker. Body, head, palpi and antennae 
yellowish; legs and spurs iuteous. Sixth and seventh abdominal sternites 
with a short acute mesal spine. 

Genitalia as in figs. 75-78. Ninth segment gradually widened 
dorsally, meso-apical margin of tergum in the form of a sub-acute pro- 
jection. Tenth tergum narrow plate-like structure; meso-dorsal margin 
projected caudad as acute process, pair of small acute mesal projections 
close to ventral margin and best discernible from dorso-caudal aspect; 
mesal surface of tergum concave; ventral process cleft nearly entire 
length (fig. 75), and capable of only slight dorso-ventral movement; 
dorsal aspect of tergum as in fig. 77. Apical segment of clasper gradually 


narrowed distally, distal margin cleft to form an acuminate digitate 
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process; setation sparse. Structures in association with aedeagus as in 
fairpe 3/7 8% apex of lateral arms somewhat asymmetrical, but each divided 
into four acute projections' (Denning, 1950). 

Notes on btology.—I do not know which part of Maligne Canyon is 
meant, but the Maligne river in the area is fast, fairly smooth water on 
rocky, but not boulder, bottom; in the canyon itself the river is 
considerably narrowed, deeper, with frequent pools and cascades. Date 
of capture of the male was July 23. | 


Geographteal distribution.—The position of the one known locality 


rseandrcacedvin’ fip.ealio, *Ttis*atvan altitude Of 3,800" ; 
The vobara group 


Males of this group are distinguished by apical band of the tergal 
strap attached directly to inner ends of anal sclerite (fig. 79). One 


of the two known species occurs in Alberta. 


Rhyacophila vobara Milne, 1936 


Figures 17a,17b,79-81,115 


Rhyacophila vobara Milne, 1936:94,102,111. Ross, 1944:291. Denning, 
1948a:106.° Ross, 1952:45. Ross, 1956:102,116,121.. Schmid, 1958:17. 
Fischer, 1960:152. Smith, 1968:672,673. 

Males of this species are distinguished by thin, high segment IX 
with 2 innate edges (fig. 79), by massive proximo-mesal swelling of basal 
article of claspers, and by dorsal toothed plate at aedeagal base (fig. 


80). 
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Desertption.—Antennae dark brown. Vertex of head deep chocolate- 
brown, warts almost white. Thorax dark brown. Spurs brown. Fore wing 
length of male 8.5 mm; pale to dark chocolate-brown, with large irrora- 
tions, primarily at distal ends of peripheral cells. Stigma weak. 
Venation of fore and hind wings as in figs. 17a,17b. 

Male genitalia. (Specimen from Ranger Creek, Jasper Park, Alberta). 
Segment IX high, narrow, pinched ventrad of mid-line (fig. 79). Basal 
article of clasper sinuate, with massive basal bulge on mesal face. 
Distal article almost square; distal edge irregular, with thick ventral 
lobe. Segment X irregular longitudinally folded sclerite. Anal sclerite 
large, tapered basad, with dark distal edge; articulated with ventral 
corner of segment X, which flanks it laterally. Apical band of tergal 
strap curved, attached to segment X at ventral edge. Median shaft of 
aedeagus short, thin, between two sclerotized, acuminate lateral arms; 
longer, thin, tubular process dorsad of shaft (fig. 80). Aedeagal base 
roofed over by heavy, dark, flat, plate with large dorsal thorn; base 
ventrad of this plate enclosed in lightly sclerotized tube. 

Female genitalia. (Specimen from Ranger Creek, Jasper Park, Alberta). 
Basal portion of segment VIII sclerotized (fig. 81) with two pairs of 
disto-lateral lobes; dorsal lobes rounded, ventral lobes somewhat 
triangular. 

Notes on btology.—Specimens of this species have been taken in the 
vicinity of small, fast, turbulent mountain creeks, small, gravelly alpine 
trickles, and slow, deep streams emerging from alpine peat bogs. The 
flight period of Alberta adults is from July 3 to September 10. 

Geographtcal distribution.—The known range of this species extends 


from the Yukon Territory to Idaho. In Alberta my records are all from 
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the mountains, except for one locality in the northern foothills. In 
altitude this species ranges from at least 3,500' to over 6,000'. 
I have examined 36 specimens, 20 males and 16 females, from the study 


area. 
The angelita group 


Males of this group are characterised by large dorsal lobe of 
segment X (fig. 82), by deep root of anal sclerite, and by an extra pair 
of lateral lobes on aedeagus (fig. 84). One of the three known species 


in this group occurs in Alberta. 


Rhyacophila angelita Banks, 1911 


Figures 18a,18b,82-85,117 


Rhyacophila angelita Banks, 1911:352,355. Essig, 1926:176. Betten, 1934: 
135. Milne, 1936:92,103,110. Ross, 1944:291. Denning, 1948a:97. 
Ross, 1952:43. Schmid and Guppy, 1952:41. Ross, 1956:102,121. 
Schmid, 1958:12. Fischer, 1960:71. Denning, 1963:244. Smith, 1968: 
658,660,673. 

Rhyacophtla btpartita Banks, 1914:201-202. Betten, 1934:135. Milne, 
1936:110. Fischer, 1960:71. 

Rhyacophtla species 1, Flint, 1962:478. 

Males of this species are distinguished by large, eliptical, bilobed 

dorsal lobe of segment X (fig. 83), and by structure of aedeagus (fig. 84). 
Deseription.—Antennae yellow. Vertex of head brownish yellow. 


Thorax brownish yellow to straw. Spurs yellow-brown. Fore wing length of 
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male 10.1 mm; hyaline, with very faint yellow-brown pattern; veins dark 
red-brown. Stigma weak. Venation of fore and hind wings as in figs. 18a, 
18b. 

Male genitalia. (Specimen from Gap, near Exshaw, Alberta). Segment 
IX very wide dorsally; bowed, saddle-like; segment narrowed gradually 
ventrad; sternum curved anterad at lateral sutures (fig. 82). Basal 
article of clasper long, parallel-sided, sinuate. Distal article mesally 
concave, with wide ventro-mesal ledge. Segment X small, enclosed plate, 
produced postero-dorsad as massive dorsal plate cleft deeply mesally 
(fig. 83). Anal sclerite large, with deep root, flanking base of segment 
X. Tergal strap heavy, with laterally triangular apical band. Median 
shaft of aedeagus small, tapered, thin (fig. 84); flanked laterally by 
pair of wide, dorsally hooked lobes. Two short, rectangular plates ventrad 
of median shaft. Lateral arms long, with membranous, extensible bases 
and spatulate tips with mesal concavities setose. Vertically bilobed 
prominence directed posterad on dorsum of aedeagal base. 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). Basal 
portion of segment VIII tapered, sclerotized, truncated cone merged 
distally with membranous portion (fig. 85). Dorsal surface of segment 
VIII base with deep channel; distally extended into dorsal swelling. 
Spermathecal sclerite simple, folded longitudinally, attenuated at each 
end. 

Notes on biology.—This species appears to be cosmopolitan in its 
choice of habitat, specimens peace taken near almost every type of water 
course available in the mountain area. The adult flight season extends 
in Alberta from July 7 to October 18. I have records for May 23 and 


June 20 also, but most of my records are within the range stated above. 
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Geographteal distrtbutiton.—The known range of this species extends 
from the Yukon Territory to California. and Colorado (fig. 117). The 
species has also been recorded from the northern Appalachians of New 
Hampshire (Smith, 1968) which, in the present state of knowledge of this 
species, is a very isolated record probably representing a post-glacial 
remnant of a previously truly transcontinental species. 


I have examined 530 specimens, 324 males and 206 females, from the 


study area. 


The verrula group 


This group contains only one known species of singular peculiarity. 


The detailed description following will serve to characterise the group. 


Rhyacophtla verrula Milne, 1936 


Figures 19a,19b,86-88,118 


Rhyacophila verrula Milne, 1936:90,111. Knowlton and Harmston, 1938:286. 
Ross, 1944:291. Denning, 1948a:102. Denning, 1948b:22. Ross, 1952: 
45. Schmid and Guppy, 1952:41. Ross, 1956:108,122. Schmid, 1958:12. 
Fischer, 1960:151. Denning, 1963:245. Smith, 1968:658,671-672,673. 
Thut, 1969:894,895 ,896 897. 
Rhyacophtla oregonensts Ling, 1938:62. Ross, 1944:291. 
Males of this species are distinguished by tri-lobed postero-dorsal 
edge of tergum VIII (fig. 86), by fused postero-dorsal lobes of segment IX, 
hooked ventrad (figs. 86,87), and by curious dorsal process of aedeagal 


base. Females are distinguished by sclerotized tergum X and by two annular 
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swellings of segment IX (fig. 88). 

Desertption.—Antennae dark brown, scapes yellow. Vertex of head 
dark brown antero-mesally; remainder, and warts, yellow. Thorax mottled 
yellow and dark brown. Spur formula of males 2,4,5; pro-thoracic spurs 
short, meso-apical spur of hind legs stout, long, distally bifid, in form 
of pincers; remainder normal. Spur formula of females 3,4,4; fore leg 
spurs short, remainder normal. Fore wing length of male 12 mm; light 
yellow-brown; pattern somewhat banded, colour alternated with hyaline 
areas; stigma opaque white. Venation of fore and hind wings as in figs. 
19a,19b. 

Male genitalia. (Specimen from Gap, near Exshaw, Alberta). Postero- 
dorsal edge of tergum VIII with projected median lobe dorsad of dorsal 
strap (figs. 86,87); flanked by two flap-like lateral lobes. Segment IX 
with narrow, short, dorsal strap ventrad of which postero-dorsal edges 
produced as two large, arched lobes fused distally but parted just at 
tips; each lobe with blunt, ventral, process basally fused to equivalent 
member opposite. Postero- lateral edges of segment IX rolled meso-anterad 
(fig. 87). Basal article of clasper massive, rectangular; distal areacie 
small, rounded, concave on mesal face. Segment X small, arched, dorsal 
roof with two small distal lobes attached distally to ventral processes 
of lobes of segment IX. Anal sclerite as second, internal arch. Median 
shaft of aedeagus bulbous basally, thin, tapered distally, in deep, thin 
walled, sclerotized trough (fig. 86), connected with stout, membranous , 
base; dorsal surface of base with long, slender, finger-like dorsal 
process, sinuate, fitted distally with anal sclerite. 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). 
Segment VIII long, tapered, dilated annularly at distal extremity, lightly 


sclerotized for most of length (fig. 88). Segments IX and X with annular 
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swelling at point of junction. Segment X with posterior two-thirds of 
tergum sclerotized. Cerci small, membranous. No evident spermathecal 
sclerite. 

Notes on biology.—Smith (1968) reports that the larvae of this 
species are totally phytophagous, which sets the species apart from other 
species of the genus. He reports it from small, cold, pebbled riffles 
of clear streams. I have usually taken specimens near larger, swift, 
deep, boulder strewn mountain creeks, and bet ienaiay from smaller, 
shallower, pebbly creeks. Smith (1968) reports the Idaho adult flight 
period to be September to October, peaking in September. My records 
indicate the Alberta flight season to range from August 20 to October 12. 

Geographical distrtbution.—The known range of this species extends 
from Alaska to California and Colorado (fig. 118). In Alberta the species 
is found in the mountains and high foothills, between 3,500' and 4,000'. 

I have examined 64 specimens, 47 males and 17 females, from the 


study area. 
The vagrita group 


Males of this group are characterised by prominent postero-dorsal, 
strap-like, lobes of both segments IX and X (figs. 89,93), by small, very 
simple aedeagi (fig. 91), and by interlocking of segment X, anal sclerite, 
and apical band of tergal strap; anal sclerite encloses small, spherical, 
tip of segment X, and is itself flanked laterally by apical band (figs. 


86,93). Both species of this group are known from Alberta. 
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Rhyacophila vagrita Milne, 1936 


Figures 20a, 20b,89-92,119 


Rhyacophila vagrita Milne, 1936:91-92,105,111. Ross, 1944:291. Denning, 
1948a:105. Ross, 1950a:264. Ross, 1952:45, Ross, 1956:108,122. 
Schmid, 1958:12. Fischer, 1960:150. Smith, 1968:658,668,670,673. 
Thut, .1969:895 896 ,897 ,898. 

Males of this species are distinguished from males of other species 
of the vagrita group by distal article of claspers with acuminate dorsal 
lobe and thick, rounded, fleshy ventral lobe, and by bilobed postero- 
dorsal process of segment IX (figs. 89,90). Only the female of this 
species is known so no comparison can be made. 

Deseription.—Antennae dark brown. Vertex of head dark brown 
anteriorly, laterally; postero-mesally light. Thorax dark grey-brown, to 
richer reddish brown dorsally. Fore wing length of male 9 mm; light grey- 
brown with scattered, rectangular, hyaline windows; stigma distinct, 
brown. Venation of fore and hind wings as in figs. 20a,20b. 

Male genitalia. (Specimen from Snaring River, Jasper National Park, 
Alberta). Segment IX wide, with narrower dorsal strap peaked along 
anterior edge (fig. 89); posterior edge of dorsal strap developed as long, 
sinuate, distally bilobed, thin, strap-like process (figs. 89,90). Basal 
article of clasper with very narrow base, approximately triangular, with 
mesal ledge basally. Distal article of clasper lanceolate, curved, 
acuminate dorsally, rounded and fleshy ventrally. Segment X with long, 
sinuate, dark brown dorsal process immediately ventrad of similar process 
of segment IX (figs. 89,90); ventrad of base of lobe are two small, peg- 


like cerci between which is located sclerotized, strap-like body of 
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68 
segment X, terminated between lateral horns of anal sclerite. Tergal 
strap sinuate, with apical band terminated at antero-ventral corner of 
anal sclerite. Aedeagus minute; ejaculatory duct directed dorsad from 
dorsal plate; dorsal process short, pick-like laterally; joined to 
sclerotized base (fig. 91). 

Female genitalia. (Specimen from Snaring River, Jasper National Park, 
Alberta). Segment VIII with short sclerotized tube at base (fig. 92), 
with sigmoid posterior edges. Spermathecal sclerite long, thin, irregular, 
with minute, pick-like posterior tip; located centrally in membranous 
internal tube. No evident cerci. 

Notes on btology.—Little is known of this species. The one locality 
at which I have taken it was adjacent to a wide, swift, smooth-flowing 
river with pebble and small boulder bottom. 

Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to Utah (fig. 119). In Alberta the two 
known localities are at the bottoms of major valleys at about 3,500’. 


I have examined one specimen of each sex from the study area. 


Rhyacophila milnet Ross, 1950 
Figures 93-95,119 
Rhyacophila milnet Ross, 1950a:264. . Ross, 1956:108,122. 

Males of this species are distinguished from those of R. vagrita Milne 
by tri-lobed postero-dorsal process of segment IX (figs. 93,94), by saddled 
dorsal area of segment IX, and by parallelogram shaped distal articles of 
claspers. 

Descriptton.—Antennae brown. Vertex of head very deep brown, almost 


black. Thorax deep reddish brown, to very dark brown dorsally. Spurs 



























PRR Ie NS, 
{agteT .etiteloe {snes to entod [ererai neswted beteminrey ,X SHOMQOe ; i 


ss 
to rsmrroo Isrtnsv-o1retas ts bstanimre? basd [sorqe asiw. ,otaunte —- sia im + 


toub yrotsliuosts :etudima augasbeA ‘ciel tone 
i 


ot bemiot ;vliarsiel sAti-dotq . trode eeeso0rq Iserob ;eseig Isetob . 
.(£@ .9%3) ead besttorefoe = 
: ; 
.a%eF [saotisvi toqest. , revit gnivene mort ramio oq2) .8iletineg elpned 


.(S@ .git) sesd ts sdut boxisorsioe saofe doiw TITV Imemget ©. (etrediA 
Ut 


,raivgestti .a@idt ,gnmol stitafoe [acentsmrege .eegbe a0t10 zoq biomgte dtiw 


= 

evonsrdnem mi yllsrtnes bstsool iqist rolrefeoq sdil-doiq ,etuntm diiw 
: dat 
.fovss taebive of .sdut I[enretat 


¥ _ 
> | “ r + at’ - ~ cur = - , 9 ops =f: >> & om ¢ ot » ‘ 2 
risDd0i sm0 Ssh .298rosq2 ernt t0 mwWom 2@f sizi iim .ypolord xo  estot 


griwolt-toome .ttiwe .sbiw s o3 Ingornths eew 3% meded eved I dotnw 3s 


mottod sebinod [lsme bas siddeq diiw revit 
7 
zhnetxs 29foeqe gist mwondA aiT— .wottwdenash Inonignrgosd 


owt oft strediA aI .(@ff .git) dezU oF sitdmyfod detavica bas ayrediA mort 
7 es . a ’ * * b) : 
.'002, suotis ts eveliav sofsm to emossod sit 3a ote estsiiacol nwonm | : 
- -. 
a 


-bets ybuse edt mort xe2 does to mamiosqe eno berimaxs eved I , - 


Oc@l 2208 Isxtim sl niqospyin ‘ 
Cll 2@-E2 asrgidt 


SSL, 8018201 ,2208 .bdS 802GL 220A daneiSmn _ 


- ‘satiM 9s — ito s2ods mort bedeiugntteth ovs — mn eelaM 





> ; 
7 ii ahs 

: a 
7 . tet 





69 
yellow-brown; spurs of middle and hind legs long and heavy. Fore wing 
length of male 8 mm; translucent red-brown. Venation of fore and hind 
wings identical to that of R. vagrita Milne. 

Male genitalia. (Specimen from Banff, Alberta; paratype, in 
Illinois Natural History Survey). Segment roughly rectangular laterally 
(fig. 93); dorsal surface longitudinally channeled, with posterior edge 
of two lateral arches over minute, stubby, cerci; postero-dorsal edge 
produced posterad as long, curved, tri-lobed strap; lateral lobes shorter 
than medial. Basal article of clasper slightly narrowed basad, with 
thick, rounded dorsal edge, and thin, ledged, ventro-mesal edge. Distal 
article of clasper fused to basal article; parallelogram-like, with 
distinct acuminate dorsal lobe, and thick, rounded ventral lobe. Segment 
X with long, thin, sinuate, dorsal process immediately ventrad of that of 
segment IX (figs. 93,94); ventral surface concave. Ventral body of seg- 
ment rounded, tubular, semi-circular laterally. Anal sclerite large, 
enclosing tip of segment X, open dorsaily. Aedeagus minute; ejaculatory 
duct minute, directed postero-dorsad from membranous base below evenly 
rounded dorsal process; dorsal groove extended from base of aedeagus to 
COpseotsaorsal process i(f19.. 92). 

Female unknown. 

Geographtcal distributiton.—The known range of this species is 
presently restricted to the type locality, which is simply 'Banff, 
ALbeTtaA (tig; LL9). 

Only one male of this species, a paratype, has been examined. The 


date of capture was September 5. 
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Unassociated females 


Rhyacophtla_ species 1 


Figures 23a,23b,100-101,121 


Description. —Antennae dark brown. Vertex of head deep reddish brown. 
Thorax light red-brown, to dark chocolate dorsally. Spurs brown. Fore 
wing length of female 8.0 mm; pale, clear brown, vitals dark, stigma brown; 
hind wings much the same colour as fore, except anal area hyaline. Vena- 
tion of fore and hind wings as in figs. 23a,23b. 

Female genitalia. (Specimen from Lusk Creek, Kananaskis, Alberta). 
Basal half of segment VIII sclerotized; posterior edges angular, dorsal 
edge offset anterad (fig. 100). Spermathecal sclerite laterally spindle- 
like with long membranous sack attached anteriorly; distal end and adjacent 
edges dark; ventrally tip square-cut; double hook pattern just anterad of 
tip of dark coloration (fig. 101), with shaft of hook fading anterad. 

Notes on btology.—The two creeks from which I have taken specimens 
of this species are shallow, slow, riffled streams on small pebble beds. 
The dates of capture were May 18 in south eastern British Columbia, and 
July 15 at Lusk Creek, in the Kananaskis valley of Alberta. 

Geographical distribution.—Only two records are available for this 


species at present (fig. 121). Both are from low altitudes, about 3,000'. 


Rhyacophila species 2 


Figures 22a,22b,102-103,121 


Descrtption.—Antennae pale straw, scapes slightly darker. Vertex of 


or orn De 
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head yellow, to pale red-brown between ocelli. Thorax reddish straw, to 
pale red-brown dorsally. Spurs brown. Fore wing length of female 10.4 
mm; pale straw-yellow, no discernible pattern except for opaque stigmatic 
area. Venation of fore and hind wings as in figs. 22a,22b. 

Female genitalia. (Specimen from Gap, near Exshaw, Alberta). 

Basal two thirds of segment VIII very weakly sclerotized; segment long, 
tapered, terminated by annular swelling (fig. 102). Spermathecal 
sclerite laterally spindle shaped, with anterior end attenuated (figs. 
102,103); main body folded dorsad with thick lateral edges fading out 
anterad. 

Notes on btology.—The one known locality for this species is a 
fast, smooth mountain creek on a medium sized boulder bed. Date of 
capture is September 25. 

Geographtcal distribution.—The one locality is Rapids Creek, at the 


Trans-Canada Highway, Gap, near Exshaw, Alberta. (fig. 121); 
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Figures 4-10: Fore (a) and hind (b) wings of males of Rhyacophila. 
4. R. alberta Banks. 5. R. tucula Ross. 6. R. glactera Denning. 
7. R. voftxa Milne. 8. R. acropedee Banks. 9. R. bifila Banks. 


10. R. coloradensts Banks. 
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Figures 11-16: Fore (a) and hind (b) wings of males of Rhyacophila. 
11. R. hyalinata Banks. 12. R. rtekeri Ross. 13. R. vaccua Milne. 


14. R. vepulsa Milne. 15. R. belona Ross. 16. R. pelltsa Ross. 
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Figures 17-23: Fore (a) and hind (b) wings of males, except where 
otherwise stated, of Rhyacophtla. 17. R. vobara Milne. 18. R. 
angelita Banks. 19, R. verrula Milne. 20. R. vagrita Milne. 


21. R. vemna Milne. 22. R. species 2, female. 23. R. speciesen, 


female. 
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Figures 24-38: Genitalia of Rhyacophila species. f&. alberta Banks. 
24, Male, lateral aspect, 25. Aedeagus, lateral aspect. 26. Female, 
sclerotized base of segment VIII, lateral aspect. 27. Female, 
sclerotized base of segment VIII, posterior edge, ventral aspect. 

R. tucula Ross, 28. Male, lateral aspect. 29. Aedeagus, lateral 
aspect. 30. Female, sclerotized base of segment VIII, lateral aspect. 
31. Spermathecal sclerite, ventral aspect. Ff. glactera Denning, 32. 
Male, lateral aspect. 33. Aedeagus, dorsal aspect. 34. Female, 
sclerotized base of segment VIII, lateral aspect. R. voftxa Milne, 35. 
Male, lateral aspect. 36. Segment X, dorsal aspect. 37. Aedeagus, 
lateral aspect. 38. Female, segment VIII, lateral aspect. a.s. - 

anal sclerite. Cl. - Clasper. 1.a. - lateral arm of aedeagus. m.s. - 
median shaft of aedeagus. s.s. - spermathecal sclerite. Scale bar 
for each species adjacent to lateral aspect of male genitalia; scale 
uniform for all drawings of a species. No scale given when only 


female known. 
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Figures 39-53: Genitalia of Rhyacophtla species. RF. acropedes 
Banks, 39. Male, lateral aspect. 40. Aedeagus, lateral aspect. 
41. Female, base of segment VIII, lateral aspect. RF. bifila 
Banks, 42. Male, lateral aspect. 43. Segment X, dorsal aspect. 
44, Aedeagus, lateral aspect. 45. Female, segments VIII-IX, 
lateral aspect. 46. Sclerotized base of segment VIII, ventral 
aspect. . coloradensis Banks, 47. Male, lateral aspect. 48. 
Segment X, dorsal aspect. 49. Aedeagus, lateral aspect. 50. 
Female, ventral lobes of segment VIII, ventral aspect. R. 
hyaltnata Banks, 51. Male, lateral aspect. 52. Aedeagus, lateral 
aspect. 53. Female, segment VIII, lateral aspect. a.b. - apical 


band of tergal strap. t.s. - tergal strap. 
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Figures 54-68: Genitalia of Rhyacophtla species. R. rickert Ross, 
54. Male, lateral aspect, including aedeagus. 55. Male, posterior 
aspect. 56, Female, segments VIII-IX, lateral aspect. fF. vepulea 
Milne, 57. Male, lateral aspect. 58. Segment X, dorsal aspect. 

59. Aedeagus, lateral aspect. 60. Aedeagus, ventral process tip, 
dorsal aspect. 61. Female, segment VIII, base, lateral aspect. AR. 
belona Ross, 62. Male, including aedeagus, lateral aspect. 63. Seg- 
ment X, dorsal aspect. 64. Female, segment VIII, base, lateral 
aspect. fF. pellisa Ross, 65. Male, lateral aspect. 66. Segment X, 
dorsal aspect. 67. Aedeagus, lateral aspect. 68. Female, segment 


VIII, ventral aspect. 
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Figures 69-85: Genitalia of Rhyacophila species. RF. vaccua Milne, 

69. Male, lateral aspect. 70. Segment X, dorsal aspect. 71. Aedeagus, 
lateral aspect. 72. Aedeagus, dorsal aspect. 73. Female, segment 
VIII, lateral aspect. 74. Sclerotized base of segment VIII, ventral 
aspect. &. chtlsta Denning, 75. Male, lateral aspect (redrawn from 
Denning). 76. Anal sclerite, distal edge, dorsal aspect (after 
Denning). 77. Segment X, dorsal aspect (after Denning). 78. Aedeagus, 
lateral aspect (after Denning). No scale given. #&. vobara Milne, 79. 
Male, lateral aspect. 80. Aedeagus, lateral aspect. 81. Female, 
segment VIII, base, lateral aspect. FR. angelita Banks, 82. Male, 
lateral aspect. 83. Segment X, dorsal aspect. 84. Aedeagus, lateral 


aspect. 85. Female, segment VIII, base, lateral. 
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Figures 86-103: Genitalia of Rhyacophtla species. FR. verrula Milne, 
86. Male, lateral aspect. 87. Segments VIII, and IX, dorsal aspect. 
88. Female, segments VIII-XI, lateral aspect. R. vagrita Milne, 89. 
Male, lateral aspect. 90. Posterior lobes, segments IX and X, dorsal 
aspect. 91. Aedeagus, lateral aspect. 92. Female, segment VIII, 
lateral aspect. #. mtlnet Ross, 93, Male, lateral aspect. 94. Pos- 
terior lobes, segments IX and X, dorsal aspect. 95. Aedeagus, lateral 
aspect. . vemna Milne, 96. Male, lateral aspect. 97. Segment X, 
dorsal aspect. 98. Aedeagus, lateral aspect. 99. Female, segment VIII, 
ventral aspect. . species 1, 100. Female, segment VIII, base, lateral 
aspect. 101. Posterior end of spermathecal sclerite, ventral aspect. 
Rf. species 2, 102. Female, segment’ VIII, lateral aspect. 103. Sperma- 


thecal sclerite, ventral aspect. No scale given when only female known. 
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Figures 104-109: Maps of geographical distribution of Rhyacopht la 


species in Alberta, and North America. 
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Figures 110-115: Maps of geographical distribution of Rhyacophila 


species in Alberta, and North America. 
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Figures 116-121: Maps of geographical distribution of Rhyacophila 


species in Alberta, and North America. 
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The Family Limnephilidae Kolenati 


This family is represented in Alberta and eastern British Columbia 
by 90 species belonging to 26 genera. The names of the genera are pre- 
sented in Table 1 according to the scheme used by Schmid (1955). 

The species in the study area are discussed individually in the 
text. Within genera, divisions to sub-genera,or groups, follow Schmid 
C1955) 2 Immediately following is a synopsis of familial characteristics 
translated and greatly condensed from Schmid (1955). The synopses of the 
sub-familial groups, including genera, are also derived and condensed 
from Schmid (1955), as are the keys to all taxa to the generic level. 
Schmid (1955) should be consulted for a complete exposition of the family 
and its constituent taxa. The keys include only those groups found in 
the study area. Keys are provided to the males of the species of each 
genus and are original unless stated otherwise. In the family as a whole 
the keys are applicable primarily to the males, as male genitalic char- 
acters are used sufficiently often to exclude the females. This situa- 
tion is due to an insufficient knowledge of the females of the various 
taxa within the family, only the males being known for many species. 

The situation is aggravated by the relatively great homogeneity of body 
characters within the family, other than in the genitalia. Keys are 
provided to the females of some genera, but at present the best way to 
identify females is by association with males. 

Some species are holarctic in distribution, ranging as far west as 
Europe. For such species there is a very large European literature. In 


this work only the literature pertaining to such species in North America 
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is given in detail; the reader is referred, at the end of the literature 
and synonomy list for each species, to the appropriate volume of Fischer's 
'Trichopterorum Catalogus' for a complete listing. 

Character synopsis of the Limephilidae.—Ocelli three. Antennae 
as long.as, or little shorter than fore wings; thickened, not fine; scapes 
generally as long as head, cylindrical, thickened. Maxillary palpi of 
straight, sub-cylindrical articles; with three articles in males, five in 
females. Pronotum short. Dorsal line (i.e. pale coloured median stripe 
from inter-ocellar space of head to metanotum) present or absent. Legs 
commonly long, heavy, not hairy or silky but spinate; spines most abundant 
on the tibiae and tarsi, generally black. Spurs yellowish, modified or 
nNOtwmeopure orm lagi. > 43to, 1, lol) variable intergenerically and iinter- 
specitically. Femora and.tarsi. of fore legs of males of certain genera 
provided with opposing brushes of short, stout, black spines. Fore wings 
of some genera basally narrow, distally expanded at stigma, with widely 
rounded apex; hind wings much larger, with well developed anal area (some 
Dicosmoecine genera and all Limnephilinae). In all other genera the hind 
wing is reduced to varying degrees of similarity to the fore wing by 
reduction of anal area. Venation generally as in fig. 122. Crossvein 
R1-R2 of fore wing absent; f4 absent, median cell open. R1 of fore wing 
with distal kink of varied intensity, followed by smooth curve to encom- 
pass stigma, if present. Radial sector four branched, to encompass cells 
fl and f2; discoidal cell longer than wide. Median and cubital veins 
each three branched to delimit f3 and f5 respectively. Thyridial cell 
between M and Cul. All veins except Sc and Rl connected by cross veins to 
form irregular, dispersed line known as anastomosis or chord. Venation of 


hind wing almost identical to that of fore wing, except chord more 
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dispersed. Anal veins five in number. R1 without distal kink and bow, 
generally parallel to Sc. 

Tergum VIII of male unmodified or variously developed and clothed 
with spines or hairs. Segment IX single, rigid, heavily sclerotized 
tube of fairly uniform width all round, or of varied widths; ventral 
area produced posterad to form shelf below aedeagus, or not produced; 
dorsal area reduced to strap of varied widths, or obsolete. Postero- 
ventral edges recessed, or not. In posterior aspect segment IX divided 
to dorsal and ventral cavities by mesally directed extensions of lateral 
walls, or not divided. Claspers movable or fused to segment IX; 
composed of one or two articles, horizontal; if of two articles then 
curved, pincer-like; if of one article then short, plaque-like. Segment 
X small or large, with or without many lobes or branches. 

Female genitalia less varied than those of males. Segment VIII 
unmodified or, in some genera, with slight concavity in sternum. Segment 
IX short, cylindrical, cleft ventrally, or lateral walls shortened to 
isolate ventral angles. In most genera segment IX of distinct terga and 
sterna. Segment X more or less incised, sclerotized tube, which is quite 
distinct from segment IX, or fused to it. Supragenital plate present 
except in a few genera; dorsad of genital cavity. In certain genera 
vaginal aperture opens on sternum IX; in all other genera it opens 
between sterna VIII and IX. Vulval scale ventrad of vaginal aperture, 
either as simple chitinous pad or strongly sclerotized, trilobed struc- 


ture. 


Key to the Sub-families and certain 


Genera of Limmephilidae in Alberta 
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and eastern British Columbia 


Discoidal cell of hind wing open distally, or Rl 

of fore wing united to Sc by crossvein terminated 

At WING CATE’ e (Hl Pe L2OG) wettemhs « sates Mom c Apataniinae (p.117) 
Discoidal cell of hind wing open basally; i.e. RS 

divided from wing base; or f3 of hind wing absent, 


OT DOth (£1 GS 6 LOO S POL). Fh aeet. tonto ss Neophylacinae (p.133) 


Drscoidalwecell ofehind wing closed; £5 present. ......ssses5 2 


Chord of fore wing a single, irregular line (figs. 
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Chord of fore wing in two distinct lines (fig. 138)......... 3 


Fore wing reddish, narrow. Male maxillary palpus 
VOTVelar genes. ce. were. Tee eee Chyranda (Limnephilinae) (p.292) 


Fore wing not narrowed. Maxillary palpus of normal 


Fore wing reddish, large, rounded; fl with long 
common boundary with discoidal cell (fig. 128). 


Mesal face of male clasper with one or more sclero- 


Clasper of male two-articled and movable. Vaginal 

aperture of female on segment IX........ Dicosmoecinae (p. 87) 
Clasper of male of one article only, and fused to 

segment IX. Vaginal aperture of female between seg- 


ments® VITI+ and WX TART Soe 88 Ses Limnephilinae (p.154) 
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The Sub-family Dicosmoecinae Schmid 


Synopsts of characters.—Head very large; eyes large. Pronotum 
short ; macrochaetae well developed. Spur formula 1,3,3; 1,2,2; or 1,3,4. 
Fore wings medium to large, parabolic. Hind wings of certain genera 
much larger than fore wings; most genera have hind wings only slightly 
larger however; anal edge smoothly convex. The venation of the species 
in the study area is presented in figs. 122-128. It is basically simple 
and unmodified. 

Male genitalia complex, varied. There is feeble specialization of 
appendages, or strong reduction in their numbers in some genera. Segment 
IX recessed into segment VIII in very few genera; of fairly uniform 
width except for dorsal lobes in certain genera, such as Dicosmoecus. 
Segment X not projected in most genera; large, rooflike over the aedeagal 
recess. There are four pairs of appendages which are reduced or absent 
in some genera. Claspers very large, pincer-like, two-articled, as in 
Dicosmoecus (fig. 146), or smaller, with articles tending to fuse, as in 
Amphtcosmoecus (fig. 164). In certain genera (e.g. Imania) the claspers 
are complex, with distal article missing; never fused to segment IX. 
Aedeagus highly varied in form and size; long and slender in some genera. 

Segment IX of female genitalia of one piece, or of two distinct 
parts which is commoner. Dorsal part well developed, but reduced in 
certain genera; in form of a long tube; appendages absent. Segment X well 
developed, in form of a simple cone (e.g. Onocosmoecus fig. 162), bilobed 
dorsally with ventral plate. Supra-genital plate present. Vaginal 
orifice opens on segment IX. Vulval scale similar to that of other sub- 


families but formed from posterior edge of segment IX, not VIII; tri-lobed. 


- 


8 . 
bimdbo2 esnissomecoid ylimst-du2 off 


misonord .sgxei zeyo jogs yrev beet .ecedonnits: ‘Yo sraqonye = 
b,E,1 vo :8,S, 1 2€, 8,0 slumre? tug? .beqoleveb [few estesdootosm ; rode 
stomeg mistrao to anitiw boi .oilodetsq ,sgrsl of muibem egniw e104 
yitngife ylmo egaiw baid eved stsneg seom .2gniv, sxek agdz togisi dows 
2eioeqe sit to noitsmev oft .xevroo yidsoome ogbe Isna yteveword rogtsl 
olqmi2 ylisciesd ai tI .SSI-SSI .egtt at betnseerq et sens ybuste odd at 
-bottibomny bas 

to noitesilsioeqe eideet 2i sredT .bsirey .xelqmoo sifstineg efeM,, .- 
tmemge2 .stsneg omoe mi ersdmun tiedt mi noitouber gnorse to , eegebmeqqs 
mrotinu yitis? to ;steneg wet yrev ai 1IIVY sasmgea otmt beeeeoer XI 
sawosomBeDtd 268 doue _sremeg mistreo ai 2adol Isetob x02. aqooxe dsbiw 
[sgsebes oft revo etiftoor .eyisl isteneg t2om mi besaeforq, Jom X Inomgee 
taseds to bsouber ers doidw 2sgabasqqs to etisq tuot sts srenT .2862er 
mit es ,beloitrp-ows ,eAti-reoniq .egrsl YTeV exegesiD .sremeg omoe ni 


mi 28 ,92u% ot gnibmes aeloiizs dtiw ,telleme to , (Obl .git) ssrosomace.dd 


areqesio eft (ninewl .g.9) stemeg mnistreo al .(Of git) exosomsooddgnh © 


XI tnomgs2 ot boat seven ignizeim sloitts Isteth dtiw ,xelqmod sts 
.8temeg smoe mi rebesle bas gnol ;este bas mrot mi heinay yingid eugsebeA 
somit2ib ows t0 to ,s99fq eno to silstiansy olemet to XI Inomgee 

mi beouber sud scoumalaicy {low Ixeq ia meenamine, af sept: ettsq 


= 


Pine aia cine > ae 


=. Shige 














pour 2 


a 


la. - 


2a.(l1b) - 


2b - 


Sat(2by = 


3b. - 


4a. (3b) - 


Key to the Genera of Dicosmoecinae in 


Alberta and eastern British Columbia 


Fore wing reddish, large, rounded; fl with long 


common border with discoidal cell (fig. 128a).. 
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QORUS. A, THY ESOT NG. ANT. SPY. Aven. by. MeEcettsomyia.(p.110) 


fl of fore wing with short common border with 


dis ¢Coidal -cElMW CEL gs FLI222127) meranotsm, one. WIT. SRS. oie 


Small insects, fore wing length less than 12 


mm; fore wing very dark, brownish black.......... Imanta (p. 


Much larger insects, fore wing length over 17 


mm; fore wing reddish brown or grey to grey- 


Clasper of male with both articles fused, not 
articulated. Lateral lobes of female vulval 
scale stout, fleshy, with distal ends concave. 
Supra-genital plate arched dorsad, projected 


prominently posterad, free of remainder of 


genitatpayGfi gS3 91649168 F169)... 6. wet. . Amphtcosmoecus (p. 


Clasper of male with both articles articulated 
(fig. 146). Median lobe of female vulval scale 
projected free, between thin, placoid lateral 
lobes. Supra-genital plate not as above; not 


projected freely and prominently (figs. 151,152, 
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Thorax abundantly clothed with silky hairs; 


large yablack einsécts d4 casas sd PECOOMO CUE IM Dicosmoecus (p. 
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4b. - Thorax without many silky hairs; smaller, red- 


brown insects........ hoe Gln eet R ims Tas Onocosmoecus (p. 94) 


The Genus Dtcosmoecus McLachlan 


This genus is represented in the study area by two species. 

Synopsis of characters.—Head very large; ocelli large, close-set. 
Spur formula 1,3,4. Pleural sclerites, metanotum, and wing bases clothed 
withe long .efine, silky hairs” 

Male genitalia with segment IX narrow throughout, except for meso- 
ventral tongue which encloses the clasper bases. Claspers very long, 
two-articled, in form of semi-circular pincer; bases of claspers pro- 
duced mesad as wide ledges divided by vertical ridge (fig. 147); distal 
article tapered sharply. Aedeagus long, thin; lateral arms slender, 
finely spinate; variably fused to ensheath median shaft (fig. 149). 

Female genitalia with segment IX of two almost separate parts; 
tubular piece narrow, projected. Segment X flared, narrowed basally. 
Supra-genital plate large, short, thick. Vulval scale simple, pad-like, 


trapezoidal and convex (figs. 151,152). 


Key to the Males of species of Dicosmoecus found 


in Alberta and eastern British Columbia 


la. - Mesal ridge of clasper bases in posterior aspect 
vertical, roughly rectangular in outline, with 
smaller rectangular lateral lobe (fig. 147)..... 


op. af -waival.seale: we eeeeeeeeeDtcosmoecus jucundus Banks (p.90)- 


-ber ,relisme yeried wilte vaam twodtiwxetodT - = = .db 
(F2 .q) asSsomeonon®.....cccersssevedsceseweeee -R0908ME mword 


neidosioM sywosonsonsd euntep sAT oes “al 

.2atosqe ows vd sets ybute edt mi betaszerqet ek euneg etdT 
.t62-9201> ,sgtsi iliedo iegtsf yrov beeH—.exstonindoe Yo skeqonye | 
bedsolo eeasd gniw bos ,musonstom ,eetixeloe Lerveld .&,8,1 sivmrot tugé 
.aried vilia ,ontt ,gmol Asiw 

-o29m 10l tqsoxe ,tuorguords worssa XI trenigoe Adiw siistineg -elsM 
.gftol yrev ategqes!2 .2aeesed teqeslo srt es2oloms doidw sugaot lersnsy 
-OTq ateqesio to esend ;reaniq teluotio-imee to axot at ,beloitts-owt 


{steib + (TRE: .Rit) sgbix Taotirav yd bebivtb esgbel ebiw es bezem beoub - 
.tabnele antrs Isrstsl ;midt ,gnol eugesbsA .ylqrede bereqst sioisxs: 


“(@&I .git) ttede meibom dzsedens ot beet yidsirev ;eseniqe yleniz 

,etteq sistsqe2 teomls ows to XI tmemgee dtiw silstineg elsmst 
.viisesd howorten ,berelt X tnomge? .betosiotq ,wotrsm essftq taludut 
.otif-beq ,slqmiz2 sisoz (avinv .doids ,srode ,sgrsi stsiq Ist ineg-sique 
| (S21, 121 .2gt%) xevaes bas: Isbioseqst? 
| rand 7 

bruot avssomeostd to 2eizeqe to aeieM edd ot yor 

sidmuloD deisitd avetess bas, essediA Mi 
, a a ee as, ; a . 






= iS 7 


ab 
: > = Y > : 7, i 2 _ - ~ a | , , * e 
wt va * Ate. i 7 . . “ 
ee tea eS eae YT 
% .* 7 ind : x ; _ \ 9 = 
‘ . th 


















- 5 -_ 
= ee 


90 
1b. - Mesal ridge of clasper bases in posterior aspect 
not vertical, only outer edge visible; long axis 
oriented obliquely dorso-ventrad; lateral lobe 


SMa meracums ace atkl oe elo) ecg teres tte wists’: ors 6 sole 


Key to the Females of species of Dicosmoecus found 


in Alberta and eastern British Columbia 


la. - Median lobe of vulval scale sub-equal in length 

to lateral lobes. Segment X projected posterad, 

deeply cleft, the two halves thin, platelike 

CEI DLO L) con ree reiete es Saree es Dicosmoecus jucundus Banks (p. 90) 
1b. - Median lobe of vulval scale only half as long as 

lateral lobes. Segment X short, cleft to two 

short, rounded, fleshy lobes (fig. 156)......... 


sh casuterg dat Wah cba aimee am igo Dicosmoecus atripes (Hagen) (p. 92) 


Dicosmoecus jucundus Banks, 1943 


Figures 122a,122b,146-152,593 


Dicosmoecus jucundus Banks, 1943:358-359. Ross, 1944:297. Schmid, 1955: 
56. “Fischer, 1967 766% 
Males:of this species are most easily distinguished from males of 
D. atrtpes by posterior aspect of basal ridge of clasper (t1gse147,15359, 
as defined in preceding key. Females are distinguished by length of 


median lobe of vulval scale relative to lateral lobes (figs. 151,156). 
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Desertption.—Antennae dark brown; antero-mesal faces of scapes with 
longitudinal glabrous, yellowish stripe. Vertex of head dark brown; 
warts yellowish. Thorax yellowish laterally, yellow to red-brown dorsally 
in form of cruciform pattern on nota, with base of cross directed posterad. 
Femora yellow, tibiae and tarsi chocolate brown. Fore wing length of 
male 25 mm; dark brownish grey, with prominent, almost black veins; 
costal area almost hyaline and a clear area located at divergence of 
veins Ml+2 and M3. Venation of fore and hind wings as in figs. 122a,122b. 

Male genitalia. (Specimen taken 2 miles west of Hinton, Alberta). 
Segment IX high, very narrow, of irregular width (fig. 146). Sternum 
produced posterad as broad shelf ventrad of clasper bases. Clasper 
massive, two-articled; distal article bowed slightly ventrad, with distal 
tooth directed postero-ventrad. Basal article with meso-ventral edge 
developed mesad as broad shelf (fig. 147); shelf occupied by two lobed 
vertical ridge which runs meso-laterad; each lobe rectangular in posterior 
aspect, lateral lobe smaller, almost at right-angles to mesal lobe (fig. 
148). Median lobes of segment X short, rounded, spinate and semi- 
membranous. Intermediate lobes of segment X long, finger-like, each 
flanked laterally by thin ridge (fig. 146); lobes connected by high, 
thin-legged bridge with flat, plate-like crown (fig. 147). Cercus long, 
rounded-rectangular, setose distally. Aedeagus long, slender, head little 
wider than stem. Lateral arms short, with thick basal half, needle-like 
distal half; four heavy, dark spines near middle and tip with two or three 
spines in tight cluster (figs. 149,150). Mesal faces of clasper bases 
and base of aedeagus joined by continuous, thin, sclerotized strap, looped 
around aedeagal base (fig. 147). 


Female genitalia. (Specimen from 2 miles west of Hinton, Alberta). 
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Posterior edge of sternum VII with long, narrow fringe of short, hyaline 
hairs. Segment VIII with sternum markedly narrowed by antero-mesal con- 
striction (fig. 151). Vulval scale massive; lateral lobes around vaginal 
aperture; median lobe tapered slightly distad, tip rectangular, attached 
completely distad by membrane. Segment IX small, notum massive, connect- 
ed to vulval scale by lateral lobes with broad ventral extremities (fig. 
152); lateral lobes darker than notal area. Supra-genital plate small, 
membranous, located between vulval scale and segment IX, in membranous 
sheet. Segment X comprised of two large, convoluted lobes joined 
smoothly to segment IX. 

Notes on btology.—Specimens of this species appear to emerge from 
small to large, smoothly flowing, pebbled streams and rivers. I have 
records of captures made along lake edges, but it is possible that these 
are instances of individuals flying in from nearby streams. Adults are 
found from the last week in July to the last week in August. 

Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to California (fig. 593). In Alberta 
the species is confined to the low mountain valleys and foothills at 
altitudes between 3,400' and 5,450'. 

I have examined 27 specimens, 20 males and seven females, from the 


study area. 


Dtcosmoecus atripes (Hagen), 1875 
Figures 153-156,592 
Platyphylax atrtpes Hagen, 1875:600-601,605,606. Putnam, 1876:113. 
Banks, 1892:364. Ulmer, 1905a: 21. 


Dicosmoecus atripes;McLachlan, 1875:113. Banks, 1904a:107. Ulmer, 1905b: 
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63-64. Ulmer, 1907a:60. Banks, 1907a:38. Martynov, 1914:243. 

Essig, 1926:176. Betten, 1934:318. Milne, 1935:36,50.° Goodrich, 

1935:57-64. Goodrich, 1937:243-248. Ross, 1938b:30. Knowlton and 

Harmston, 1939:285. Goodrich, 1941:134-143. Ross, 1941a:103. 

Banks, 1943:358. ‘Ross, 19447297. “Ross and Spencer, 1952:47. 

Schmidy 1955: 46. ser lant, 1960: 4s Denning, 19637259. “Flint, +1966: 

576. © Anderson, °1967:508. “Fischer, 1967:64-65. 

Specimens of this species are essentially identical to those of 
D. gueundus in the majority of characters, but differ as outlined below. 

Desertptton.— Meso-basal ledge of male clasper with ridge; in 
posterior aspect (fig. 154) this ridge is viewed along its crest; it is 
bi-partite, with larger lobe set at angle of about 40° along its long 
axis; smaller lobe tooth-like, with distinct acuminate tip, located 
latero-anterad of larger lobe. Distal article of clasper with distal 
tooth directed posterad from unbowed finger-like extension of article 
(fig. 153). Lateral arms of aedeagus each tipped by dense cluster of 
spines; mid-point with four close, spaced lateral spines; base with short 
single spine (fig. 155). 

Female genitalia essentially similar to that of D. gucundus in 
lateral aspect, but differing markedly in ventral aspect (fig. 156). 
Vulval scale massive, with short, tapered median lobe square tipped; 
lateral lobes huge, bulbous, with distinct antero-lateral concavities. 
Supra-genital plate minute, triangular, located in sheet of membrane. 
Vaginal aperture roofed over by large sclerotized, straight-edged plate. 
Lateral lobes of segment X thick, fleshy, rounded, completely separated 
ventrally. 

Geographtcal distribution.—The known range of this species extends 


from Alberta (Beaver Creek (Banks, 1943)) and British Columbia to 
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California and New Mexico (fig. 592). I have no records from Alberta in 
my own collections. The drawings were taken from Utah specimens in 


Illinois Natural History Survey. 


The Genus Onocosmoecus Banks 


This genus is represented by one species in the study area. 

Synopsis of characters.—Spur formula 1,3,4. Pleural sclerites 
without silky hairs; macrochaetae less developed than in Dicosmoecus. 
Fore wings large, bluntly parabolic apically; hind wings larger than fore 
wings, with posterior edge regularly convex. Chord of fore wing markedly 
broken; posterior part slightly oblique to body axis. Chord of hind wing 
only slightly disrupted; posterior part oblique to body axis. 

Male genitalia much as in Dicosmoecus. Aedeagus relatively shorter; 
median shaft expanded apically; lateral arms quite large, partly free, 
armed with few heavy spines (fig. 159). 

Female genitalia differing appreciably from Dicosmoecus. Segment IX 
massive, very strong, of one piece; ventrally vulval scale flanked by two 
large lobes (figs. 162,163). Segment X conical. Supra-genital plate 
small. Vulval scale thick, tri-lobed; lateral lobes semi-globose apically; 


small, tongue-like median lobe enclosed by lateral lobes (fig. 163). 


Onocosmoecus untcolor (Banks), 1897 
Figures 157-163,594 
Anabolia untcolor Banks, 1897:27-28. Ulmer, 1905a: 20. 
Dicosmoecus untcolor; Banks , 1907a:38. Ulmer, 1907a:60. Essig, 1926:176. 


Betten, 1934:318. Milne, 1935:36,50. Ross, 1938b:30. Knowlton and 























an 
pe . i ae ie 7 oe 
nt stvedLA mort ebrovex om ovead 1 .(S@2 .git) ooixeM, wok ba — 
ai eneminegqe desl mort asiet stow egniwsrb eT -2001399E09 fo a 
 sXoveud yroged Lenmaell gdomit tT a 


tive 
a 


a 


zAnsd swosomeanon 2unsd sat, 
tata 

ests ybuse eft mi esioeqe ono yd betmezerqet et eumeg eidT 
2etizeio2 iatyeld .$,£,1 sfumrot mwqe—.erstoninioe To eteqonye - | 
-einsomaccid ai meds beqofeveh azo! sstesdsorosm ; exited yAlie suonsiw 
vot msdt tegrel egniw baid .yilsoiqs stlodsrsq yliauid ogtel egatw 970% 
«iboiram gniw etot to brodd .xevnoo ylreluget egbs tofreteog Atiw 4 2giy 
gniw brid to brodd .zixs ybod ot supiido yltdgile txsq to.bres en .meaae 
.zixe ybod of aupildo stsq toitetaoq ;betqureib ylsdgife xno 

-teitone visvistsliex evgnebsA .axpsomsont ai es dou silstineg oleM ... 
.89Tt yvlirsq ,oyrel siivp emrs fetedel ;ylisoiqs bebasqxe Trade asibem 
(G2 git) eemtqe evsad wok dnkw bene 
XI tnomge2 .awosomeost mort yidsiosrqgs grtixvettib eiisticeg olsmel.. 


a 

ows yd bsinsit also2e Ievinv yilstznev jeo8iq eno to ,.gnorsa crev ,oue eam o 
etsigq ist inag-srque .leoinoo X treaye2 ,(€d0L,Sel -2%) neon 
:ylisorqs Szodoig-imse zadol Iaretsl ,bedoL-its apis elsoe fevinV . : 7 
-(€01 .g it) eodol Isrégsi yd be2zolons sdol, aatbom igideilal Lis . 


ue , 
yet cots! pe | 


o5 

Harmston, 1939:285. Ross, 1941a:103. Ross, 1944: 297. 

Dtcosmoecus (Onocosmoecus) unicolor; Banks, 1943:361-362. Fischer, 1967: 

68. 

Onocosmoecus untcolor; Schmid, 1955:39. 

Specimens of this species are distinguished from other limnephilids 
in the study area by large size of body and wings, and by smoothly 
rounded parabolic form of wing tips. Specimens of this species may be 
confused with the still larger specimens of Dicosmoecus in the study area, 
and may be separated from them by general body coloration, which is red- 
brown rather than grey to black as in Dicosmoecus. 

Description.—Antennae straw-yellow; antero-mesal face of scapes 
setaless; each article with distal half and anterior face depressed. 
Vertex of head dark straw-yellow. Thorax generally yellow, to brownish 
dorsally except for yellowish warts. Spurs dark yellow. Fore wing 
length of male 18.4 mm; warm orange-brown except for grey-brown areas at 
proximal ends of the four distal radial cells, and at first bifurcation 
of M. Anal area slightly darker brown. Venation of fore and hind wings 
identical to that of Dicosmoecus (figs. 122a,122b). 

Male genitalia. (Specimen from Gorge Creek, 20 miles west of 
Turner Valley, Alberta). Segment IX high, narrow, sinuate (fig. 157); 
with sparse fringe of setae round clasper base, and denser patch ventrad 
of base. Clasper large, two-articled, with rather spindly distal -article 
black tipped. Basal article with ventro-lateral band of setae set in 
lighter coloured area. Meso-basal ledge of clasper with transverse, 
rounded, ridge at postero-mesal corner (fig. 158). Median lobes of seg- 
ment X long, narrow, partially fused; separated from ventral portion of 


segment by wide membranous area. Ventral portion of segment X truncate- 
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triangular in dorsal aspect, with high sclerotized ridge on each side. 
Cercus large, blunt, lanceolate in lateral aspect, with concave mesal 
face. Aedeagus large, simple, sinnuate (fig. 159); lateral arms heavy, 
short, armed with three to five straight, black spines of varied lengths, 
with one dominantly large spine basally. Two large, black spines arise 
from dorsal membranous area between median shaft and lateral arms of 
aedeagus (fig. 160). Aedeagal base flanked by two twisted, strap-like 
sclerites attached to antero-mesal edge of claspers (fig. 161). 

Female genitalia. (Specimen from Gorge Creek, 20 miles west of 
Turner Valley, Alberta). Posterior edge of sternum VII with wide fringe 
of fine, hyaline hairs. Vulval scale relatively small, complex. Median 
lobe squat, triangular, rounded (fig. 163); lateral lobes rounded, 
spatulate on mesal faces, tending to enclose median lobe. Lateral lobes 
laterally enveloped by two folds of membrane. Segment XI massive, 
tapered ventrad, with large lateral bulges (figs. 162,163). No apparent 
supra-genital plate. Segment X large, tubular, merged imperceptibly with 
segment IX; with large, projected, roof-like dorsal area, and shorter, 
hemi-cylindrical ventral area with dentate posterior edge. 

Notes on biology.—Larvae of this species apparently inhabit streams 
ranging from very small to rivers, with no apparent preference as to 
nature of the bottom. There is some indication that larvae might also 
inhabit lakes. The adult flight season extends from early May to late 
September, peaking in August. 

Geographical distributton.—The known range of this species extends 
from Alaska to the New England states and New Mexico (fig. 594). In 
Alberta the species is commonest in the low mountain valleys, but has 


been recorded well out in the plains, and is known from Saskatchewan. In 
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Alberta the known altitudinal range is from around 2,000' to 5,450'. 
I have examined 225 specimens, 154 males and 71 females, from the 


study area. 
The Genus Amphicosmoecus Schmid 


The single species of this genus is found in Alberta and eastern 
British Columbia. 

Synopsis of characters.—Spur formula 1,2,4. Wings very large; 
fore wings bluntly rounded apically; hind wings with large anal area and 
M2 is present (fig. 123b). 

Male genitalia with narrow dorsal strap on segment IX; remainder of 
segment greatly expanded ventrally (fig. 164). Median lobes of segment 
X long, dorsally arched blades. Clasper large, long, blunt, pincer-like 
(fig. 165); two-articled, both articles fused. Aedeagus small, housed 
in membranous pocket; lateral arms spiniform, armed with short, fine 
spines (fig. 166). 

Female with segment VIII unmodified. Vulval scale huge, massive; 
median lobe small, located in deep cleft between lateral lobes which are 
fleshy, and enclose vaginal aperture laterally (figs. 168,169). Segment 
IX large, of one piece, with no central lobes. Supra-genital plate large, 
projected well posterad, sclerotized (fig. 169). Segment X small, re- 


cessed into segment IX; fused to segment IX; with long, thin median lobes. 


Amphicosmoecus canax (Ross), 1947 
Figures 123a,123b,164-169,595 


Diecosmoecus canax Ross, 1947:149-150. Fischer, 1967:65. 
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Amphtcosmoecus canax; Schmid, 1955:50. Nimmo, 1965:787. Smith, 1965: 

243,244. 

Males of this species are distinguished from all others by large, 
sickle-shaped, median lobes of segment X, and by claspers with fused 
articles. Females are distinguished by massive vulval scale, with small, 
minutely tri-lobed median lobe, and by long, slender median lobes of 
segment X. 

Descrtption.—Antennae orange-brown; scapes dark brown, with yellow, 
glabrous antero-mesal faces. Vertex of head dark straw-yellow with 
light brown areas. Thorax yellow to light brown especially laterad of 
terga. Spurs straw-yellow. Fore wing length of male 17.8 mm; pale 
greyish brown except for hyaline areas at extremity of Cu2, and initial 
bifurcation of M. Anal area posterad of Cu2 darker, slightly irrorate. 
Venation of fore and hind wings as in figs. 123a,123b. 

Male genitalia. (Specimen from two miles east of Nordegg, Alberta). 
Segment IX with large ventral body; dorsal strap narrow, heavy, bilobed 
(fig. 165); slight concavities occur at ventro-lateral faces of segment. 
Clasper large, two-articled, with articles fused; sharp, narrow, ledge 
along ventro-mesal face, and distinct groove on dorso-lateral face of 
basal portion; distal portion thumb-like (figs. 164,165). Median lobes 
of segment X long, dorsally arched, thin blades; sickle-like, with 
acuminate tips. Cercus spatulate, setose, attached to large, bowl-shaped, 
lateral plates of segment. Aedeagus very simple (fig. 166); tip slightly 
dilated, base slightly wrinkled dorsally. Lateral arms very simple, 
plain rods with five to six simple, long spines distally. Aedeagus 
connected basally to clasper bases by lateral straps bent at angle of 


about 60° at point of departure from aedeagal base; terminated by large, 
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hollow, spherical structures (fig. 167). 

Female genitalia. (Specimen from two miles east of Nordegg, 
Alberta). Posterior edge of tergum VII with short, narrow brush of short, 
yellow hairs. Vulval scale huge, with massive, fleshy lateral lobes, and 
small, tri-lobed median lobe (fig. 169). Segment IX composed of single, 
trapezoidal tergum (fig. 168). Supra-genital plate large, convoluted, 
with lateral edges turned dorsad. Segment X small, complex, with two 
short, stout, lateral lobes and two long, thin, hyaline, mesal lobes; 
bases of lobes produced ventrad as two broad, triangular flaps fitted 
loosely into two dorsal channels of supra-genital plate. Segment X as 
whole recessed into segment IX. 

Notes on biology.—Larvae of this species inhabit a wide variety of 
streams, from small, quiet brooks, to large rivers and turbulent mountain 
streams. The adult flying season extends from mid-September to late 
October. 

Geographical distributton.—The known range of this species extends 
from Alberta and eastern British Columbia to Utah and California. Records 
are very scattered however (fig. 595). In Alberta the species occurs 
mainly in the mountain and foothill areas. There is one record from 
Cold Creek, Nojack, however, which is well outside of this area, My 
records indicate an altitude range from at least 2,500' to 4,200'. 

I have examined 67 specimens, 51 males and 16 females, from the study 


area. 


The Genus Imanta Martynov 


This genus is represented in the study area by four species, one of 
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which is here described as new. Ross (1950) divided the genus into four 
species groups, of which the trtpunectata and btfosa groups are known to 
occur in the area. 

Synopsts of characters.—Form of head varied. Spur formula 1,3,4. 
Macrochaetae poorly developed. Wings of different lengths; fore wings 
apically parabolic; hind wings slightly larger than fore wings, hardly 
indented posterad of apex (figs. 124-127). Venation complete; fore wings 
unmodified, venation of hind wing slightly reduced. R1 of fore wing 
arched or not at stigma, or joined to Sc by cross-vein. Chord of fore 
wing strongly disrupted, concave to body. Hind wing with chord only 
slightly disrupted, posterior part oblique to body; Cula absent. 

Frenulum of seven or eight strong, curved spines at costa base. 

Male genitalia with segment IX narrow laterally, with wide dorsal 
process (fig. 170). Segment X elongate, slender; of two long, sclerotized, 
free or fused, portions (fig. 171). Clasper large, two-articled; not 
pincer-like, complex, directed dorso-posterad; basal article long, sub- 
cylindrical, not baso-mesally enlarged, with baso-mesal area in some 
species developed as one or more sclerotized spines; distal article short, 
bilobed, with dorsal lobe with heavy, short, black teeth. Aedeagus small; 
lateral arms slender, spiniform, free or basally fused as sheath to median 
Shatce (tree /o) 

Female genitalia with segment IX of two parts not entirely separated; 
dorsal part simple, narrow, quite long. Segment X of two very large 
dorsal plates, strongly sclerotized. Vaginal aperture flanked by ventral 
lobes of segment X. Supra-genital plate large, not prominent. Vulval 


scale reduced to one lobe, membranous, wrinkled (figs. 176,177). 
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Key to the Males of species of Imanta found 


in Alberta and eastern British Columbia 


Basal article of clasper with long, slender, 

acuminate spine attached to baso-mesal face 

Cane aA OP Ay BR Res eee ene (trtpunctata group) 2a 
Basal article of clasper without such a spine 

COL ee L190) eo eas tale svers 4 on 404 oe wepamiitii La.pt7oea Ross (7,108) 
Aedeagus with lateral arm bases fused to form 

sheath around aedeagal base (fig. 175)....... 

CE TOE OE eee peat shar waite LaecoeCad7e Ross (p.104 ) 
Aedeagus without basal sheath (figs. 171,185).............0e- 3a 
Median shaft of aedeagus tapered to tip (fig. 

172); segment X deeply cleft, of two heavy, 

black, large spiniform lobes (fig. 171)...... 

eieware a cas ene es deen naman lw bY punolara =| banks 7 (p.i02) 
Median shaft of aedeagus not tapered distally 

(fig. 185); segment X not deeply cleft, with 

two short, acuminate distal lobes (fig. 184).. 


SO SP ee EER Ee Imanta hector Nimmo n. sp. (p.106) 


Key to the Females of three species of Imanta 


found in Alberta and eastem British Columbia 


Single, median, lobe of vulval scale massive, 
rectangular, dorsally directed flap (figs. 176, 


1 EEN tiaras RTE i ses Dielise a's Imania cascadts Ross (p. 104) 
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LDS - Median lobe of vulval scale small, dorsally 

CIMC COC UMM CS PML pL OO ett tie sweets eters Beate oaks Kin be chat ek deve ote page 
2a.(1b) - Ventral aspect of lateral lobes of segment X 

triangular; laterally they appear short, wide, 

FOUN COGm Lic pelo ji) eee ate eats os Imanta hector Nimmo n. sp. (p.106) 
2D. - Ventral aspect of lateral lobes of segment X 

trapezoidal (fig. 181); in lateral aspect 

long, ‘ventrally curved, slender (fig. 182).... 


Sys BARA PR Ara pe ene nee Imanta bifosa Ross (p.108) 


The tripunctata Group 


There are three species of this group known from the study area, one 
of which is new. 

Males. of species in this group are characterised by long, sinuate, 
blade-like spines developed from baso-mesal face of clasper (fig. 174). 
Females are recognizable by roughly triangular ventral aspect of lobes of 


segment X (figs. 176,187). 


Imanta trtpunctata (Banks), 1900 


Figurés 126a,126b,170-172 ,596 


Apatanta trtpunctata Banks, 1900:472. Ulmer, 1905a:23. Banks, 1907a:41. 
Martynov, 1914:20. Essig, 19267176, 

Hypnotranus ? trtpunctatus; Ulmer, 1907a:72. 

Allomyta trtpunctata; Banks, 1916:120. Dodds and Hisaw, 1925a:386. 


Ulmer 195252165217." abecten,. 19543525380. »Milne, 1935:49. 
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Ross, 1944:297. Denning, 1948c:120. Fischer, 1967:71-72. 

Imanta tripunctata; Ross, 1950b:411,412,413. Ross and Spencer, 1952:47. 

Schmid, 1955:43. Ross, 1966:590. Schmid, 1968:681. 

Allomyta stylata Denning, 1948c:119-120. Ross, 1950b:412. Fischer, 1967: 

71-72. 

Males of this species are distinguished from males of other species 
of the tripunctata group by massive, spiniform, heavily sclerotized 
distal lobes of segment X in ventral aspect (fig. 171), and by smoothly 
tapered median shaft of aedeagus (fig. 172). 

Deseription.—Antennae chocolate-brown. Vertex of head dark choco- 
late with reddish tinges laterally. Thorax deep, warm red-brown later- 
ally, darker dorsally. Spurs brown. Fore wing length of male 11.4 mn; 
dull red-brown, with hyaline areas along veins. Venation of fore and 
hind wings as in figs. 126a,126b. 

Male genitalia. (Specimen from Cascade River, Banff National Park, 
Alberta). Posterior edge of sternum VIII with long, single, parallel 
row of heavy, hyaline setae (fig. 170). Segment IX with very narrow 
ventral and lateral walls, broadened dorsad of clasper bases. Clasper 
massive, with high base, narrowed distad to uniform width along distal 
half of basal article. Baso-mesal face of clasper with long, thin, 
Sinuate black spine. Distally basal article with flared fringe of long, 
stout setae. Distal article of clasper bilobed, claw-like, with dorsal 
lobe flat ventrally, armed with many stout, short, black pegs. Ventral 
lobe rounded, short, with some black spines distally. Segment X with 
median lobes overhung by large, rounded, dorsal bulge. Median lobes long, 
thin, acuminate structures curved dorso-laterad distally. Cercus long, 


almost rectangular plate (in fig. 170 they are seen end-on, however, as 
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they project laterad). Lateral arms of aedeagus sclerotized, finely 
tapered, with curved base (fig. 172). Median shaft tapered, with attenu- 
ated tip; ejaculatory duct opens on dorsal surface of tip, between two 
lateral flanges. 

Female genitalia. Unknown. 

Geographical distributton.--The known range of this species extends 
from Alaska to Washington and Colorado (fig. 596). I have only one 
record of the species in Alberta, from an altitude of 6,500', several 
miles northeast of Banff, on the Cascade Fire Road. 

I have examined a single male of this species, on loan from Illinois 


Natural History Survey. The date of collection is May 30. 


Imanta cascadts Ross, 1950 


Figures 124a,124b,173-177,597 


Imanta cascadts Ross, 1950b:411,412,415. Schmid, 1955:43. Schmid, 1968:681. 
Allomyta cascadis; Fischer, 1967:70. 

Males of this species are distinguished from males of other species 
of Imanta by basal aedeagal sheath of lateral arm bases (fig. 175); by 
foreshortened basal article of clasper (fig. 174); and by almost uncleft 
segment X, each half of which is more or less square cut distally in 
ventral aspect. Females are distinguished by very wide, long median lobe 
of vulval scale (fig. 176). 

Description.—Antennae reddish chocolate-brown; scapes with antero- 
mesal faces dark brown, remainder pale yellow. Vertex of head deep 
chocolate-brown; warts pale. Thorax deep red-brown laterally, almost 


black dorsally; warts pale. Fore wing length of male 10.4 mm; pale red- 
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brown, lightly irrorate. Venation of fore and hind wings as in figs. 
124a ,124b. 

Male genitalia. (Specimen from Spray River, at Banff, Alberta). 
Tergum VIII with single row of long, thick setae parallel to posterior 
edge. Segment IX high, uniformly narrow, bowed anterad (fig. 173). 
Basal article of clasper with massive base and clearly delineated distal 
clumps of setae originated from pale surficial areas. Baso-mesal face 
of clasper with long, thin, sinuate black spine. Distal article of two 
short, stout lobes with teeth or pegs only at distal edges. Segment X 
of two parallel, concave plates with distal edges thin, sharp, directed 
dorsad (figs. 173,174). Cercus short, rounded lobe. Lateral arms of 
aedeagus arched high over distal portion; attached to massive, plate- 
like bases (fig. 175). Ejaculatory duct of median shaft opening dorsally, 
well basad of cleft tip. 

Female genitalia. (Specimen from Spray River, at Banff, Alberta). 
Tergum VIII with straight, single row of long, stout setae parallel to 
posterior edge. Sternum VIII unpigmented medially. Vulval scale of 
single, wide, dorsally curved median lobe (fig. 176). Segments IX and X 
imperceptibly fused (fig. 177) as massive, sigmoid structure in lateral 
aspect, cleft medially as two lateral plates abutted dorsally, each at 
angle of about 45°. Supra-genital plate semi-circular, hyaline. 

Geographical distributton.—The known range of this species extends 
from Washington to Alberta (fig. 597). In Alberta it is known only from 
the Spray River, Banff, at an altitude of about 5,500'. 

I have examined two specimens from the study area, including one of 


each sex, in Illinois Natural History Survey. The date given is May 30. 
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Imanta hector Nimmo n. sp. 


Figures 127a,127b,183-187 ,597 


Males of this species are distinguished from males of other species 
of Imanta by form of segment X in ventral aspect (fig. 184); segment 
cleft distally, two halves spread wide apart, blade-like and acuminate. 
Median shaft of aedeagus short, blunt, with distinct distal head (fig. 
185). Females are distinguishable by triangular form of lateral lobes 
of segment X in ventral aspect (fig. 186), and by long, narrow, dorsally 
directed median lobe of vulval scale. 

Descriptton.—Antennae dark brown. Vertex of head dark brown to 
black. Thorax dark red-brown. Femora of legs dark brown, remainder 
lighter brown. Fore wing length of male 7.6 mm; uniform dark brown 
except for slight irrorations along Rl, and three hyaline areas at bases 
of f2 and f3, at bifurcation of Ml+2 and M3, and at end of Cu2. Venation 
of fore and hind wings as in figs. 127a,127b. 

Male genitalia. (Specimen from Sunshine Lodge, Banff National Park, 
Alberta). Tergum VIII with single row of long setae parallel to posterior 
edge. Segment IX high, narrow, essentially parallel sided (fig. 183). 
Basal article of clasper massive, cylindrical throughout, armed with long, 
light brown, sinuate spine on baso-mesal face (figs. 183,184). Distal 
article bilobed; dorsal lobe parallel sided, moderately toothed ventrally. 
Segment X fused to segment IX dorsally. Median lobes fused at bases; 
distally separate, triangular, spinate. Main body of segment X folded 
roof-like over anal aperture. Cercus long, narrow, in dorso-lateral de- 
pression of segment X. Aedeagus with two pairs of lateral arms; dorsal 


pair short, heavy, scythe-like; ventral pair long, straight, spatulate, 
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in form of cylindrical sheath to membranous median shaft (fig. 185). 
Ejaculatory duct open dorsally between distal flanges. 

Female genitalia. (Specimen from Sunshine Lodge, Banff National 
Park, Alberta). Posterior edge of tergum VIII with single line of widely 
Spaced hyaline hairs parallel to edge. Vulval scale single, long, rec- 
tangular median lobe; distal half wrinkled, curved dorsad (figs. 186,187). 
Vulval scale and vaginal aperture flanked by two large, sclerotized 
bodies. Segments IX and X fused; comprising two large, rounded lobes 
with flat mesal faces sloped meso-dorsad in form of roof-like structure; 
each lobe in ventral aspect triangular. 

Wotes on biology.—Individuals of this species appear to emerge from 
fast, turbulent mountain creeks with boulder beds. The flight season 
extends from June 1 to July 9. 

Geographical distributton.—The known range of this species includes 
three localities close to the continental divide in Banff National Park, 
Alberta (fig. 597). The altitudinal range extends from around 6,000' to 
i, 000M: 

I have examined 13 specimens, nine males and four females, from the 
Study area. 

Holotype.—-Male. Sunshine Lodge, Banff National Park, Alberta; July 
9701962; W.R.M. Mason. 

Allotype.—Female. Same data as holotype. 

Paratypes.—Same data as holotype; four males, one female. Sunshine 
Lodge, Banff National Park, Alberta; July 9, 1962; K. C. Herrmann; four 
males. Hector Creek, at Banff-Jasper Hwy. north of Lake Louise, Banff 
National Park, Alberta; June 15, 1967; A. Nimmo; one female. Moraine 
Creek at Moraine Lake, Banff National Park, Alberta; Jume 1, 1958; W.E. 


Ricker; one female. 
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All type material is in the Canadian National Collection, Ottawa 
(type number 10,583) with the exception of the female from Hector Creek, 
which is in the Strickland Museum, Dept. of Entomology, University of 
Alberta, Edmonton. The type series has been assigned the type number 
10,583 in the Canadian National Collection. 

This species is not named for Hector Creek but for the character of 


the same name in ancient Greek literature. 
The bifosa Group 


One species of this group is known from the study area. 

Males of the group are distinguished by absence of long, blade-like 
spine at baso-mesal face of basal article of clasper (fig. 179); by 
presence of a short, acuminate extension of basal article of clasper, 
at meso-distal edge; and by presence of two pairs of long, curved, blade- 
like lateral arms on aedeagus (fig. 180). Females are distinguished by 
lack of medial cleavage of segment X (fig. 181); by trapezoidal outline 
in ventral aspect, of lateral bulges of segment X; and by long, narrow, 


dorsally curved median lobe of vulval scale. 


Imanta btfosa Ross, 1950 


Figures 125a,125b,178-182,597 


Imanta btfosa Ross, 1950b;412,415-417. Ross and Spencer, 1952:47. 
Schmid, 1955:43. Schmid, 1968:681-682. 
Allomyta bifosa; Fischer, 1967:70. 


Males of this species are distinguished from males of other species 








801 


ie ts a tah . 
swett0 ,foitoefio) Isnoited netbeans ont wl 2k teteaten 
' th (aor ie 
.490T) totosH mort sismet oft to nottqeoxe ent dtiw (882, 01 pe 
to ytterevinU .¥golomotnd Io .tqed museum banidoise ons nt at dotdw 


$14, .. 989 
tsdmun esqyt eds bongtees need as eeivee equ? odT ttosmoabs ier 


.moitoeliod Isnotis’ maibanad esis tk 282,01 
to ressetadio ait vot tud Asexd totoeH tot bemsn toa et asiveqe eidT 
.etuteretil Aserd tnetons ai omen case of 


r 


quot) psotsd odT 
7 F 
.Bets \but2 siz mort awomt ef quorg aids to estoeqe ond . 

oAtf-ebsfd .ymol to sonseds yd bedelugaitetb ets quoty ont to sols. 
yd : (QSL .gtt) emer to sfoitis [aeesd to oost {seont-oesd $s onige 
.teqes[> to oloitrs Isesd to nolenesxe etenmimuos ,. trode s to sonsestq 
~sbsid .bevrua .gaol to ering ows to sonsestq yd bas ;egbs istetb-oeem 38 
yd berdeiugnite:b evs ezalsmey .(08L .git) eugesber ao ems [eresel odlt 
eniltvo {sbiossqsis yd ,({8f .gikt) X daemgee to syavaslo Isibom 0 foal 
<worrsnt gol yd bas ;X sremgee to eogiud Ievetsl to .Jo9qen ‘Textaov st 
.9isse ieviov to sdol asibem beyawa _lsesob 


O22I .2208 pedtsd odnoml a Renu 
sec eilbaenpes tien estugit a ian 


7 se a @., a er 
ai at a oe 
ie igen ae © , 7 
TIA. re — of sa 
are prayers moe 


a 


~y artes 


109 
of the genus by absence of baso-mesal spine on clasper base. Females 
are distinguished by trapezoidal lateral bulges of segment X. 

Desertptton.—Antennae dark brown to black. Vertex of head black. 
Thorax black to very dark brown. Fore wing length of male 8.5 m; 
uniform dark chocolate brown, appearing black in living insects. Vena- 
tion of fore and hind wings as in figs. 125a,125b. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park, Alberta). Tergum VIII with single line of long setae parallel to 
posterior edge. Segment IX very narrow, bowed anterad in lateral aspect. 
Clasper large, with massive basal article of uniform width (fig. 178). 
Basal article with meso-distal edge produced posterad as short, acuminate 
Spine (fig. 179). Distal article bilobed; ventral lobe thin, parallel 
sided in lateral aspect; dorsal article irregular, arched dorsad, with 
heavily toothed ventral surface. Segment X with short, bulbous cercus; 
median lobes triangular in lateral aspect, curved postero-laterad; inter- 
mediate lobes small, located on ventral edges of median lobes. Segment 
X roof-like, with carinate dorsal ridge. Aedeagus with median shaft 
curved ventrad; ejaculatory duct terminated in dorsal groove. Two pairs 
of lateral arms; basal pair long, slender, arched dorsad; distal pair 
similar but shorter and wider (fig. 180). 

Female genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park, Alberta). Posterior edge of tergum VIII with a single line of well 
spaced setae. Vulval scale with single, median lobe originated from a. 
fold of membrane, curved dorsad. Segment IX with semi-cylindrical dorsum 
almost completely dissociated from two ventro-lateral lobes around genital 
cavity (fig. 182). No evident supra-genital plate. Segment X fused 


completely with segment IX and cleft mesally very shallowly (fig. 181). 
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Notes on biology.—Individuals of this species emerge from cold, 
alpine streams which originate primarily as glacial melt-water and flow 
over moraine debris. The adult flight season extends from June 29 to 
Sully 122% 

Geographical distribution.—The known range of this species is 
restricted to southern Alberta and British Columbia (fig. 597). In 
Alberta the species is known only from high mountain regions close to 
the continental divide, at altitudes between 6,000' and 7,500'. 

I have examined 116 specimens, 71 males and 45 females, from the 


study area. 


The Genus Eceltsomyta Banks 


Three species of this genus are known from the study area. Of 
these one is unidentified as only a single female is known. 

Synopsis of charactere.—Spur formula 1,3,4. Wings of normal size, 
elongate; fore wing rather narrowly parabolic; hind wing little larger. 
Venation complete, almost unmodified. Fore wing with long, narrow, 
discoidal cell; chord strongly disrupted, posterior part oblique to 
body. Hind wing with very long discoidal cell, chord not so disrupted, 
and posteriorly oblique to body (figs. 128a,128b). 

Male genitalia with lateral walls of segment IX very wide; segment 
greatly narrowed dorsally and ventrally (figs. 188,194). Cercus very 
large, long, mesally concave. Median lobes of segment X fused in form 
of long process, concave basally, flattened distally. Clasper small, 
not recessed into segment IX, of one article, conical, with one or more 


stout, or long and thin, spines on baso-mesal face (figs. 189,195). 
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Female genitalia with segment IX very large, massive, of one piece. 
Segment X conical. Supra-genital plate short. Vaginal aperture along 
entire length of segment IX, partially obstructed by single, median, 


membranous vulval scale (figs. 192,193). 


Key to the Males of two species of Eecltsomyita found 


in Alberta and eastern British Columbia 


la. - Colour pale yellow-red. Clasper of genitalia 

with two pairs of long, fine, baso-mesal spines 

Cli gseml Sse soe eSizemsmallerw. «sss ees ous 

a meeilood: Banka. .1907n<223- Eeeltsomyita maculosa Banks (p.112) 
1b. - Colour dark purple-brown. Clasper of genitalia 

with single, massive, black, heavily sclerotized 

baso-mesal spine (fig. 195). Size larger...... 


4... 2955250; . - Anderson, . 2967: Eceltsomyta conspersa Banks (p.114) 


Key to the Females of species of Heelisomyta found 


in Alberta and eastern British Columbia 


la. - Colour, pale yellow-red. Single median lobe of 
vulval scale massive, with distinct v-notch on 
distal edge (fig. 192); supra-genital plate very 
large, very deeply cleft mesally. Size smaller. 
Yellow... Thevatmale<s ... Leelisomyta macultosa Banks (p.112) 
1b. - Colour dark red-, or purple-brown. Vulval scale 


and supra-genital plate not as above. Size 
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2a.(1b) - Vulval scale very wide, long, rectangular, point 
of origin in membrane between segments VIII and 
eK OO) y. eats ese eS awh grates oats a hd Eceltsomyta sp. 1 (p.116) 
2b - Vulval scale with rectangular tip, membranous, 
originated imperceptibly from membrane between 
SepmentseVlinwands XeCrL es Ode tee these ees o 


1% AGN s .CRte SEARS 22 Rae Eceltsomyta conspersa Banks (p.114) 


Eeeltsomyta maculosa Banks, 1907 


Figures 128a,128b,188-193,598 


Eeeltsomyta maculosa Banks, 1907a:123-124. Banks, 1907b:40. Dodds and 
Hisaw,+1925b :386>" "Essig ,91926:176."" Bettens"19342356"8 Milnes? 1935: 
37,50. Ross, 1938b:31. Ross, 1944:300. Denning, 1948b:18. Ross, 
1950b:423-425. Denning, 1951:161. Ross and Spencer, 1952:50. 
Schmid, 1955:59. Anderson, 1967:508. Fischer, 1967:77-78. 

Males of this species are distinguished from males of other species 
of Ecelisomyia by two pairs of long, fine spines on each clasper (figs. 
188,189). Females are distinguished by large, distally notched, median 
lobe of vulval scale. Specimens may be distinguished with the naked eye 
simply by their small size, and pale yellowish red coloration with 
scattered irrorations. 

Descriptton.—Antennae light yellow-brown; antero-mesal face of 
scapes paler, glabrous. Vertex of head with antero-mesal area brown 
bounded by yellow. Thorax pale reddish or yellowish brown. Lateral 
faces of maxillary palpi black or otherwise; mesal faces light brown to 


yellow. Lateral faces of front and middle tibiae black. Fore wing length 
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of male 7.9 mm; very light reddish or yellowish brown, uniformly irrorate, 
except for hyaline costal area. Venation of fore and hind wings as in 
figs. 128a,128b. 

Male genitalia. (Specimen from Lake Agnes, Lake Louise, Alberta). 
Segment IX with wide lateral walls, and narrower but strong dorsal strap 
(figs. 188,189). Clasper of one article, large, longer than thick, with 
two pairs of long, dark spines on baso-mesal face; basal pair about 
three times longer than distal pair (fig. 188). Median lobe of segment 
X skittle-like in dorsal aspect (fig. 189), with small dilated tip; 
laterally fringed with sparse, short, sharp setae. Intermediate lobes 
short, blunt. Cercus long, rounded, mesally concave. Aedeagus very 
simple, with dorsally directed, scoop-like tip which acts as extensive 
hood or roof over ejaculatory duct; ejaculatory duct opening located in 
padding of hyaline membrane on ventral surface of dorsal hood (figs. 190, 
191). Distal edge of hood dark brown, with u-shaped mesal notch. 

Female genitalia. (Specimen from Lake Agnes, Lake Louise, Alberta). 
Vulval scale large, with median ridge between two rounded, ventral con- 
cavities; sides roughly parallel, posterior edge with shallow, wide v- 
notch (fig. 192). Segment IX high, narrow, of one piece (fig. 193). 
Tufts of long, yellow setae laterally, about mid-point. Supra-genital 
plate large, long, rectangular, divided in two rounded, rectangular lobes 
by very deep v-cleft. Segment X of two rounded, conical lobes joined 
dorsally toward base; each lobe with mesally directed flanges on basal 
half of ventral edges (fig. 192). 

Notes on biology.—Individuals of this species emerge from small, 
riffled mountain creeks, running gently over fine gravel bottoms. The 


adult flying season extends, in the study area, from July 14 to August 14. 



















Elf 
.ststor1i yimrotinu .nword dekwolley so datbbet sdgil yrev qgaum @.1 eam %o 
nk 28 egmiw boid bas stot to mottsneY .sens ieteoo emifeyd tot tqeoxe 
| ‘«ABSL, 8881 ,2git 
.(stredIA ,s2ivod edsi .2engA edad most memioeg2) .eifstineg eleM 
qsts2e [serob gnorte sus tewortsa bas ,elisw svesel ebiw doiw XI tnomge2 
ities Adin? mst tegaol ,egrs! .sfoitrs emo to teqesid .f{@B1,881 .29f2) 
tuods riaq [sesd ;908t Lezsm-ozsd no zoniqe Arsh ,gnol to erisq ows 
tremge2z to sdol mstheM .(881 .git) tisq Istetb asds tegmol eomits serdt 
:qia betslib [isme dtiw ,.(@81 .g ft). toeqes Ieetob ni aAil-eltside X 
eedol etsibemretni .esie2 qrare trode ,setsqe dgiw begnizt? yilsretsl 
ytev augsebsA .evesomoo ylIseom ,bebnuot ,gmol euoreD .jauld , trode 
oviemetxe 25 2398 doirw qit eAtl-qoooe ,betoeitib yiiserob dtiw ,elqute 
mi betsool yminsqo soub yroselvoete ,Joub yrotsivasts tevo toor to boos 
OGL .epit) bood iserob to sostiwe Ist3nev no diene enilsyd to ynibbsq 
.doton [seem beqsda-u dsiw .awotd Arab bood to egba Isterd (fer 
(estediA ,eetwold eAsl ,2engA sasl mort mamtoeqa) -Siistineg siamet 
-mo2 [sitinev .bsbnuot owt meowsed egbis nseibom dtiw .egisl elsoe IsyviuV 
~vy sbiw ,wollede dsiw egbs rotretzoq .lelistaq yidguot esbie ;e2sitivas 
{EOL ait) soeiq emo to ,worten ,Agid XI smemge2 (Ses - git) dovon 
fatinesg-stque .triog-bim tuods ,\llstetal estee wolley ,gnol to, avtuT 
esdol rslugastioox ,bebaucr ows ai bebivib ,rslugnatost ,gnol ,egrsl etsiq 
beniot esdol Issinoo ,bebmsot owt to X taemgee . #tolo-y qoab, yxev xd 
Isend mo 2oymslt besoerib uiseom risiw edol dose jeesd byswot yiisexob— 


¥ 
7A, 
ae 


, Salo 
oe ee en 


SAR A> Ue 
| 


| a 
a 


DAE COP (AAAS PO> ww . » (SOL, +g) i lev 2 
” 






hs 
oh ; 4 


/ 
* 2 - l 


114 
Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to Oregon and Colorado (fig. 598). In 
Alberta it is confined to the mountains and foothills, ranging in altitude 
from .4.o00' to .7,000'. 
I have examined 59 specimens, 54 males and five females, from the 


Study area. 


Eceltsomyta conspersa Banks, 1907 


Figures 194-199,599 


Eeeltsomyta consperea Banks, 1907b:123. Banks, 1907a:40. Essig, 1926: 
176. Neave, 1929:189. Betten, 1934:356. Milne, 1935:37,50. Ross, 
1941a:114. - Ross, 1944:300. Ross, 1950b:423,425. Denning, 1951: 
162. Schmid and Guppy, 1952:42. Ross and Spencer, 1952:50. Schmid, 
1955:59. Flint, 1960:24. Denning, 1963:263. Fischer, 1967:76. 
Males of this species are distinguished by massive, black, heavily 

sclerotized spine on baso-mesal face of clasper (fig. 195). Females are 

distinguished by membranous, tapered, rectangular tipped median lobe of 

vulval scale (fig. 199). 

Descrtption.—Antennae brown; scapes dark brown, antero-mesal faces 
white in female, pale brown in male. Vertex of head dark brown, posterior 
edge and angles paler. Thorax light to dark chocolate-brown; warts of 
terga yellowish. Spurs dark brown. Fore wing length of male 13.8 mm; 
dark reddish brown, uniformly irrorate except for uniformly coloured 
costal area. Venation identical with that of FZ. maculosa. 

Male genitalia. (Specimen from Kicking Horse Campground, Yoho 


National Park, British Columbia). Segment IX almost equilateral-triangular 
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in lateral aspect (fig. 194). Dorsal strap wide, short. Basal half of 
anterior edges banded with light and dark brown; remainder pale to 
hyaline. Clasper large, stubby; two articles fused but traces of suture 
evident. Setae on ventral, disto-ventral, and distal surfaces. Baso- 
mesal face occupied by massive, black, strongly sclerotized spine (fig. 
195), hooked laterad at tip; base of spine hemispherical. Median lobe 
of segment X acute-triangular in ventral aspect (fig. 195), with disto- 
ventral hook. Intermediate lobes small, setose, placoid. Cercus large, 
rectangular, distally rounded, slightly concave on mesal face. Aedeagus 
large, with ejaculatory orifice on large, fleshy lobe between two stout, 
dark brown, distal spines (fig. 196). Duct ventral on aedeagus, flanked 
by two lateral folds. Aedeagal strap roughly triangular (fig. 197) at 
attachment point, with two thin straps connected to clasper bases. 

Female genitalia. (Specimen from Kicking Horse Campground, Yoho 
National Park, British Columbia). Sternum VIII divided mesally by band 
of membrane to two lateral sternites (fig. 199). Vulval scale rectangular 
distally, with rippled surface; attached to tapered fleshy extension of 
sternum VIII. Segment IX massive, trapezoidal in lateral aspect, fused 
almost imperceptibly to segment X, except ventrally (fig. 198). Supra- 
genital plate cleft distally in form of two lobes; plate arched laterally, 
flanged to form partly enclosed passage to vagina. Segment X large, 
triangular in lateral aspect, with small notch distally. Ventral edges 
arched over and beyond anal aperture. 

Notes on biology.—Individuals of this species emerge from small 
to large mountain creeks flowing turbulently over small stone or boulder 
bottoms. I have observed pupae of this species emerge from Whitehorse 


Creek, Cadomin, Alberta, at an altitude of about 6,500', on May 21. The 
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pupae crawled out of the water indiscriminately onto streamside boulders 
or ice, remained still for about 10 minutes, then started to emerge as 
adults from the pupal skin, which process required about 5 minutes. 

Upon completion of emergence the adults were active, but did not attempt 
to fly for about another 10-15 minutes. A total of 33 males and 17 
females were collected on this occasion. The adult flight season extends 
from May 17 to September 12 in the study area. 

Geographical dtstribution.—The known range of this species extends 
from Alaska to California and New Mexico (fig. 599). In the study area 
the species is confined to the mountain and foothill areas, ranging in 
altitude from 2,600' to 7,300'. 

I have examined 180 specimens, 131 males and 49 females, from the 


study area. 


Ecclisomyta species 1 


Figures 200-201,600 


Only a single female is known to me, which is distinguished from the 
females of the other species of Eecltsomyia treated here by very large, 
rectangular, median lobe of vulval scale. This lobe has definite point of 
origin from membrane between segments VIII and IX, and is concave dorsally, 
convex ventrally (figs. 200,201). 

Description.—Antennae yellow-brown; scapes darker, with antero-mesal 
faces almost white, glabrous. Vertex of head dark brown centrally, 
lighter round edges. Thorax deep yellow-brown laterally, to dark brown 
dorsally. Spurs brown. Fore wing length of female 15.8 mm; red-brown, 


heavily irrorate, except for clear costal area. Venation identical to 


Hi 

arsbiued sbiemsesite otco yletenimirsekbai totaw ails Yo iyo belwa1> sequq 
28 agrems ot berrate nods ,eodtumim OL tuods tot [Lite beatemet yest t0 
.estuntio 2 suede beriupet eesoorq doifw .atde Laggan mort etivubs 
tques3s jon bib mud .svites etow etiubs edd somegreme to aoftelquos noquU 
Vl bos esism && to Latos A ‘.2esunim 21-01 reddons. tuods 102 uit ot 
abnsixe noense tdgilt tivbs ofl .agiesooe eid? ao betoelfes stew eelams? 
.ests ybute els at Si redmetqe2 os ‘TL yeM mort 

ebaetxs esiooqe aint to egrst awomd efT— pottudintelh Inoniquagodd 15 
sets yvbute oft mI .(@@2 .9it) ootxeM we Bas sinrotils) of sdasiAumior? 
ni grignss ,esets [Lirtoot brs aistavom edt of bemitdoo eb eeiseqe ens 
.'008,° of '006,S mot? obytisia . 
ent mort .esismst @b bre aefam L€L ,enemiosge OBL bentmexe evad Dos 


I egbosqa ntgnoetoad at tonakeall 
000, [08-008 zenug £4 > 2 teil ae 


ftlareit 
edt mort boiz iugaiseib zi dobdw .sm o2 nword et olsme? eigniea s YinQ- 

ents yrsv yd sxod betsert wiyrosatSool to estoeqa todto edy 26 esfeme? 
to tniog etiniteb esi sdof einT .sisoa isviuy Yo sdol nethea _telognedoer 
.¥llsetob svsonoo at brs AL boa LTV eamemgee casnenialaminenmaiantiitate ss 


Saanisseomanene i= 











117 
that of EF. maculosa. 

Female genitalia. Vulval scale single, large, rectangular, median 
lobe (fig. 200), concave dorsally, convex ventrally, i.e. spatulate. 
Segment IX massive, trapezoidal in lateral aspect (fig. 201). Supra- 
genital plate short, wide, bilobed. Segment X relatively large, closed 
dorsally, deeply cleft ventrally; very slightly bilobed distally, with 
lateral walls constricted antero-ventrad. 

Geographical distribution.—The single known female specimen was 
taken under a road bridge over the Miette River, about one mile south of 
Jasper, Alberta, on highway 93a (fig. 600), on July 6. It was already 


dead and trapped in cobwebs. 


The Sub-family Apataniinae Ulmer 


Head rather long, both sides convex; eyes, ocelli and cephalic 
warts small. Pronotum short; macrochaetal development poor. Spur formula 
varied, identical in both sexes of the same species. Wings constant, 
identical in both sexes; fore wing elongate, obliquely parabolic; hind 
wing hardly larger than fore, with convex trailing edge; clearly indented 
at termination of Cu2. Frenulum of three strong spines at base of costa 
of hind wing; spines curved basally, sharp, flattened distally. Venation 
complete, somewhat modified. R1 of fore wing of most species arched 
distally, united to Sc by cross-vein. Chord a single line, irregularly 
disposed. Hind wing venation tends to simplification, as evinced by 
distally open discoidal cell, and very short fl; four anal veins present. 
See figs. 129a,129b. 


Male genitalia with segment IX lengthened longitudinally slightly; 





Vii 





neibem ,relugnetost .sgrel ,ofgdta ofsoe lavivY .siletineg,elsmst | ~~ 
stsiuseqe ve .vilstinev xsviteo (Ubtasrob -evsonan:, (008 agit) wedOk 
astqu2 .(10S .git) toeqes feretsd at {[abtoseqat? ,ovieesm XL tmemged 
bezofo ,syral ylevitsiex X twemge2? .bedolid ,ebiw ,stode essiq Iatineg - 
dtiw .yileteib bedolid ylsdgile yrow pylierimev Stefo yYlqsebuyyiieateb 

ss bextmev-oresas betoitdenoovellew istetal 

asw nemiosge olsmet mwond ofgrte ofT—,.nostudorteth Inoddqamyosd 

to dtuoe slim eno tuods .revid etteiM edd tevo egbitd baor s rebaw nods? 
vbaevis esw sf .d ylul mo , (003 .git) 28 yaudgid mo: ,ssrediA: preqest 
.2dewdoo mi baqqst? bis bssb 


romiU essaniinstsqA yl iast-due edT ome VOrehe 


dilstiqes bee bileso ,eays ;xevMoo eebke dtod anol tedster bse 
slumcot tuq2 .r00q Itmemqoleveb Iszesdoorosa ;¢rode mutono1d .[isme edtew 
.inmstanoo egniW .esiseqe sme2 ent to eexse dsod mi {sottnebi ,beitav 
bain :oflodsrsq weoupildo ,essyaole gniw erot ;2exee dgod mi {soksmebik 
betashat vitsefs ,egbs gaiiters xevnoo dtiw ,ero? nsfiz togtal yibrsd gntw 
g3200 to o28d te eemiqa gnorte sent to muluner? .Sv0 Yo noivenimredts 
HOEtSHOY .yllstetb bonessei2 .qrede ,yiisesd bevrws eomiqe ;gmiwi brid to 


118 
clasper bases enclosed or not. Dorsally segment IX only weakly narrowed, 
with two very long, distinct, basal lobes. These lobes variously de- 
crease in size, fuse together, fuse to median lobes of segment X, or 
vanish. Segment X sclerotized, annular, around anus; poorly developed 
and inconspicuous; with or without three pairs of appendages. Clasper 
always large, two-articled, movable, pincer-like in certain groups. 
Distal article variable, little reduced. Aedeagus with median shaft 
and two lateral arms, freely movable. 

Female genitalia with segment IX of one piece; wide dorsally, 
latero-ventrally attenuated to isolate large, conical, ventral lobes. 
Segment X slender, poorly sclerotized; in some taxa long, tubular, with 
lateral concavities. Supra-genital plate present in most taxa; membran- 
ous or concave, rigid. Vulval scale membranous lobe of sternum VIII or 
with small lateral lobes. Vaginal aperture along length of sternum IX. 

In the study area the sub-family Apataniinae is represented by one 
genus, Apatanta Kolenati, of the tribe Apataniini (Martynov). In conse- 
quence, no outline of characters of the sub-family or genus is given. 

The species of Apatanta are distinguished by the key to sub-families 
on page —85¥==7Scniird-#(195S"" 1954. 1955): presents a detailed account of 


the sub-family and its constituent taxa. 


The Genus Apatanta Kolenati 


This genus is represented in the study area by five species belong- 


ing to four groups. One of these species is new. 
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Key to the Males of species of Apatania found 


in Alberta and eastern British Columbia 


Intermediate lobes of segment X with tips hooked 
antero-laterad, darker than remainder of genitalia 
Gero See 20G) 207, eee eras cee 


Intermediate lobes of segment X not so hooked, not 


eeoeceseeeveeeeeveveoevee 6 @ 


necessarily darker than remainder of genitalia 


(fios5 #2025221) 


Lateral arms of aedeagus attached to fleshy dorsal 


lobes at base; long, laminate blades (figs. 208,213)... 


Attachment of lateral arms not as above; median 


shaft of aedeagus thick, short, with bulbous tip 
CEU gr et2l SKM, earns erie, state taee 
Median shaft of aedeagus strongly curved ventrad 
tonzormenalficircles (fig. 0208) 
Median shaft slightly curved ventrad, of irregular 


outline (fig. 213) 
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Clasper very long, slender (fig. 221) 
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ayes Apatanita stigmatella (Zetterstedt) 
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Apatanta erymophtla McLachlan 


Apatanta shoshone Banks 
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Apatanta alberta Nimmo n. sp. 


Clasper very short; distal article bilobed (fig. 


Apatanta zonella (Zetterstedt) 


Key to the Females of species of Apatanta found 


in Alberta and eastern British Columbia 
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(p. 129) 


(p.126 ) 


(p.124) 
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la. - Segment X separate and distinct from segment IX 

ELEUS mC L OMS CaN Meme ferret aie nerine as teeters) Nels cS Ous Ss Fa ees als y 2a 
1b. - Segments X and IX; fused solidly together (figs. 

ZOAW CLUE OO Meme’ Reve s cemn ch OG Ce A ba eee hecee veg 6 he eed eS 3a 


2a.(la) - Median lobe of vulval scale abruptly widened 

distalbvyetoerectangulat tipm tif, 220) «9 oes 

ERNE ote SS ge sR Te Apatanta alberta Nimmo n. sp. (p.131) 
2D. eeMedian /lobpewshort,: simple "(fie 2220). RS tee. ee 

aca oatet: 2g ie ace aie nares Fs Apatanta erymophila McLachlan (p.129) 
3a. (1b) - Segment X large, visible, fused solidly to segment 

IxXee wi cheacuminatemdistalmlopes (figs 92042214 Acai Anan. 4a 
SDS - Segment X minute, concealed by posterior lobes of 

segment IX; segment IX massive, formless, rounded 

PR et et We oie tater heiea a Apatanta shoshone Banks (p.126) 
4a. (3a) - Segments IX and X fused in form of single, solid 

unit (fig. 214).....Apatanta sttgmatella (Zetterstedt) (p.124) 
4b. - Ventro-lateral lobes of segment IX present, 

distinct, separated by broad band of membrane 


CEN em 20 4 ORS AS are Apatanta zonella (Zetterstedt) (p.121) 


The ftmbrtata Group 


One species of this group is presently known from the study area. 
Synopsts of characters.—Fore wing sexual dimorphism strong in 
certain species; male fore wing stigma well marked or not; C thickened. 

Rl of hind wing arched at stigma or not, in contact with Sc. 


Male genitalia with cerci and median lobes only of segment X present, 
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free (except in A. kyotensts), large in most species. Cerci long, simple, 
like slender pegs in most species. Claspers medium sized; distal article 
distinct; small, bilobed in certain species. Aedeagus spinate; lateral 
arms laminate blades. 

Female genitalia with dorsum of segment IX not prominent; simple and 
convex; shortened in some species. Supra-genital plate sclerotized, fused 


solidly to segment X. Segment X short, small, as large as segment IX. 


Apatanita zonella (Zetterstedt), 1940 


Figures 129a,129b ,202-205 ,600 


Phryganea sttgmatella var. zonella Zetterstedt, 1840:1066. 

Apatelta zonella;. (Literature Palaearctic; see Fischer, 1967:125-126). 

Apatidea zonella; (Literature Palaearctic; see Fischer, 1967:126). 

Apatanta zonella; Schmid, 1953: fig. 1. Schmid, 1954:30-34. Schmid, 
105550 2ome 1 Nie LoOOU 26 ue COnpet 91966:981.) .(For Palaearctic 
literature see Fischer, 1967:126). 

Gontotaultus arcttea Boheman, 1965. (Literature Palaearctic; see Fischer, 
1967:127-129). 

Gontotaulius arcttcus; (Literature Palaearctic; see Fischer, 1967:127). 

Apatelia arctica; (Literature Palaearctic; see Fischer, 1967:127-128). 

Apattdea arctica; (literature Palaearctic; see Fischer, 1967:129). 

Radema arctica; Ross, 1944:297,. 

Apatidea aurtecula non Forsslund; (Literature Palaearctic; see Fischer, 
1967:129). 

Apatanta groenlandica Kolbe, 1912. See Fischer, 1967:129. 


Apatelta groenlandica; See Fischer, 1967:129. 
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Radema groenlandica; Ross, 1944:297. 

Apatanta tnornata Wallengren, 1886. See Fischer, 1967:129. 

Apatelta inornata; See Fischer, 1967:129. 

Apatanta palment Sahlberg, 1894. See Fischer, 1967:129-130. 

Apatidea palment; See Fischer, 1967:130. 

Apatelia palment; See Fischer, 1967:130. 

Apatanta stigmatella non Zetterstedt; See Fischer, 1967:130. 

Apatanta zonella (Zetterstedt) var. dalecarlica Forsslund; See Fischer, 

19672 L350; 

Males of this species are distinguishable from males of other 
species of Apatanta by very short claspers, with bilobed distal article 
(fig. 202). Females are distinguishable by acuminate postero-ventral 
lobes of segment X and presence of ventro-lateral lobes of segment IX 
(fig. 204). 

Desertption.—Antennae dark brown; scapes with antero-mesal faces 
glabrous. Vertex of head black. Thorax very dark brown. Femora of legs 
irregularly patterned with dark and lighter brown. Spurs yellow-brown. 
Fore wing length of male 8.5 mm; translucent dark brown, with thick, 
irregular stigma. Venation of fore and hind wings as in figs. 129a,129b. 
Stigma of female fore wing weaker than male. 

Male genitalia. (Specimen from Lake Hazen, Ellesmere Island, North 
West Territories). Tergum VIII with irregular single row of long setae 
parallel to posterior edge. Segment IX with narrow dorsal strap pinched 
in at each side as distinct crown; segment gradually expanded ventrad 
(fig. 202). Clasper stout, short, with basal article laterally flattened, 
narrowed basally, disto-ventrally with long setae. Distal article bilobed; 


ventral lobe flattened dorso-ventrally, directed mesad. Segment X with 
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irregularly dentate, pedicilate cerci. Median lobes large, hooked ventrad 
distally, with smooth dorsal edges and irregularly dentate ventral edges. 
Intermediate lobes fused in form of small, ventrally hooked lobe ventrad 
of median lobes. Aedeagus simple, with large, warped, sword-like lateral 
arms attached to membranous base dorsad of median shaft (fig. 203). 
Median shaft arched dorsad, distally acuminate, bilobed, with cluster of 
basally directed spines disto-ventrally. 

Female genitalia. (Specimen from Vermilion Lakes, Banff, Alberta). 
Posterior edge of sternum VII with narrow band of short, hyaline hairs. 
Vulval scale with single, median lobe (fig. 205), slightly rugose 
distally. Segment IX small, parallel-sided in lateral aspect (fig. 204); 
with large, irregular latero-ventral lobes separated by band of membrane. 
Supra-genital plate not evident. Segment X larger than IX with wide, 
smooth, warped ventral surface. Dorsal surface concave laterally, with 
median ridge. 

Notes on biology.—This species is known to me in the Study area 
from only two localities of the most opposite characteristics. The first 
is Lake Agnes, at Lake Louise, in Banff National Park, Alberta, at an 
altitude of 6,885', in the alpine meadows. The second is Vermilion Lakes 
just west of Banff, Alberta, at an altitude of 4,538'. This locality is 
a dense, valley bottom swamp in the Bow River valley. The collecting 
dates were July 21, and July 5 respectively. 

Geographical distributiton.—The known range of this species is 
Holarctic, extending in North America, from Northernmost Canada 
(Ellesmere Island) to British Columbia, Montana, and Minnesota (fig. 600). 

I have examined three females of this species from the study area, 
and one male and seven females from Lake Hazen, Ellesmere Island, North 


West Territories. 
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The sttgmatella Group 


Two species belonging to this group are known from the study area. 

Synopsis of characters.—Cerci and intermediate lobes of male seg- 
ment X large, massive, concave mesally. Median lobes of segment X on 
mesal faces of intermediate lobes (fig. 207); very short and slender. 
Female eeninsits with segment IX very long, without latero-ventral lobes 


(fig. 210). Supra-genital plate poorly developed. Segment X very small. 


Apatania stigmatella (Zetterstedt), 1840 


Figures 211-215 ,602 


Phryganea sttgmatella Zetterstedt, 1840:1066. 

Limnephilus stigmatellus; Walker, 1852:50. 

Apatanta sttgmatella; Ulmer, 1907a:76. Banks, 1907a:41. Banks, 1908b: 
61,64. Dodds and Hisaw, 1925b:386. Ulmer, 1932:215. Betten, 1934: 
S/9- 560, oChMid, 1906: f1ip. 4m. schmid, 1954:13-14-° Schmid, 1955: 
Gor Sraint,sl9e0725. Fischer, 19677 LI8-I2f. «smith, 1969746. 

Parapatanta stigmatella; See Fischer, 1967:119. 

Apatelta stigmatella; Milne, 1935:25,49. Ross, 1938b:29. 

Radema stigmatella; Ross, 1944:297. Kimmins and Denning, 1951:121-122. 
Unzicker, 1968:4,20,54. 

Apatanta frigida McLachlan, 1867:57-58. Brauer, 1876:287. Milne, 1935: 
49. Kimmins and Denning, 1951:121-122. 

Apatanta palltda Hagen, 1861:270. Hagen, 1864a:805. Banks, 1892:364. 
Ulmer, 1905a:23. Ulmer, 1907a:76. Banks, 1907a:41. Thienemann, 


1926:274. Betten, 1934:379. Milne, 1935:49. Ross, 1938b:29. 
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Males of this species are distinguished by irregularly sinuate median 
shaft of aedeagus (fig. 213), and by distal tooth set dorsally on inter- 
mediate lobes of segment X (fig. 211). Females are distinguished by 
absence of latero-ventral lobes of segment IX, by segment X visible in 
lateral aspect (fig. 214), and by simple, narrow, median lobe of vulval 
scale (fig..w215). 

Description.—Antennae brown; scapes white, with antero-mesal faces 
brown, glabrous. Vertex of head black, warts white. Thorax dark brown 
to almost black dorsally. Femora blotchy brown, light brown, hyaline. 
Spurs brown. Fore wing length of male 9.6 mm; light, clear yellow-brown, 
no pattern. Venation identical with that of A. zonella. 

Male genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Tergum VIII with single row of long, well 
spaced setae parallel to posterior edge. Segment IX roughly rectangular, 
wider laterally (fig. 211); dorsal strap segregated by two lateral 
grooves, bulged slightly dorsad. Clasper massive, with cylindrical, 
fluted basal article; distal article semi-circular, claw-like, fringed 
internally with long setae (figs. 211,212). Segment X with large, flared, 
triangular cerci. Median lobes long, thin, merging basally with cerci. 
Intermediate lobes complex, dark, with dorsal processes closely associated 
with cerci and laterad of them; with distal lateral and dorsal teeth. 
Aedeagus with median shaft irregularly sinuate (fig. 213); aperture of 
ejaculatory duct disto-dorsad, between lateral flaps; lateral arms 
mounted dorsad of median shaft, long, slender, laminate blades. 

Female genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Posterior edge of sternum VII with wide band of 


short, hyaline hairs. Vulval scale single, strongly dorsally curved 
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median lobe (figs. 214,215). Segment IX large, irregular, with large 
postero-ventral cavity. Segment X small, with anterior edges slanted 
from vertical (fig. 214); anal cavity distinct. 

Geographical distrtbution.—The known range of this species is 
Holarctic; in North America it extends from Alaska to Colorado, in the 
south, and Newfoundland, in the east (fig. 602). The Colorado record is 
curious and, I suspect, open to some doubt. The species has not yet 
been recorded from Alberta but is included here as there is a high 
probability of it occurring in the far north of the province, which is 
similar to the area surrounding Great Slave Lake, and less than 100 miles 
distant. 

I have examined a single specimen of each sex, from Great Slave Lake. 


These were taken on August 29. 


Apatanta shoshone Banks, 1924 


Figures 206-210,601 


Apatanta shoshone Banks, 1924:442. Schmid, 1954:15-16. Schmid, 1955:82. 

Fischer, 1967:117. Smith, 1969:48. 

Apatanta shoshove; Betten, 1934:380. 
Apatelta shoshone; Milne, 1935:25,49. Ross, 1938b:29. 
Radema shoshone; Ross, 1944:297. 

Males of this species are distinguished by long, slender distal 
hooks of intermediate lobes of segment X (fig. 206), and by strongly 
ventrally curved median shaft of aedeagus (fig. 208). Females are dis- 
tinguished by massive, formless segment IX, and minute segment X (figs. 


209,210). 
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Desertptiton.—Antennae dark brown; antero-mesal face of scapes 
yellow, glabrous. Vertex of head very dark brown. Thorax dark brown, 
with interspersed lighter areas. Spurs yellow. Fore wing length of 
male 8.3 mm; pale, clear brown. Cross-vein Cu-Rl a white line across 
Stigma. Venation identical to that of A. zgonella. 

Male genitalia. (Specimen from Waterton National Park gate, Hwy. 5, 
Alberta). Tergum with single line of long, well spaced setae parallel 
to posterior edge. Segment IX of roughly uniform width throughout, 
Sinuate (fig. 206). Clasper massive, with cylindrical basal article, and 
smaller distal article strongly hooked mesad, with ventral tooth (figs. 
206,207). Segment X with short, cylindrical median lobes, projecting, 
triangular cerci, and large, dark, trifid intermediate lobes hooked 
antero-laterad distally (figs. 206,207). Median shaft of aedeagus stout, 
curved strongly ventrad; ejaculatory pore in membranous area between 
distal flaps (fig. 208). Lateral arms long, each laminate blade on 
Single membranous dorsal process of aedeagal base. 

Female genitalia. (Specimen from Cameron Lake, Waterton National 
Park, Alberta). Vulval scale of single median lobe; rectangular except 
for slightly expanded tip; distal end of lobe rugose ventrally (fig. 209). 
Segment IX massive, of indefinite shape (fig. 210); open ventrally and 
posteriorly with two short lateral lobes laterad of segment X and poster- 
ior opening. Supra-genital plate small, membranous, located ventrad of 
postero-dorsal opening of segment IX. Segment X minute, bilobed, between 
lateral lobes of segment IX. 

Notes on btology.—I am uncertain as to the possible emergence sites 
of this species. The single female from the Waterton Park gates may have 


emerged from the adjacent Waterton River, or flown in from the nearby 
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Maskinonge Lake. The remainder of my records are from locations adjacent 
to large lakes. The adult flight season extends from July 23 to August 
19; 

Geographical distritbutton.—The known range of this species extends 
from Alberta to Colorado (fig. 601). In Alberta I have records from the 
extreme south west corner of the province, at altitudes between 4,189' 
and 5,445'. 

I have examined 19 specimens, 14 males and five females, from the 


study area. 


The wallengrent Group 


One species belonging to this group is known to occur in the study 
area. 

Synopsts of characters.—Fore wing stigma usually weak; costal vein 
not thickened. Sc and Rl of hind wing parallel throughout. 

Male genitalia with segment IX narrow. Cerci setose, slightly 
concave mesally; triangular and projected well posterad (fig. 216). 
Median lobes of segment X very slender; separate, or fused. Claspers 
unmodified, elongated, not thick, with basal article cylindrical; distal 
article as long as basal or shorter, sickle shaped in most species. 

Female genitalia with dorsal part of segment IX characteristic, with 
pits and ridges, large; ventral lobes prominent (fig. 219). Segment X 
long, slender; 1/3-1/4 times diameter of segment IX; quite divided to 
dorsal and ventral parts in certain species. Supra-genital plate tri- 


angular, shorter than segment X, weakly sclerotized. 
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Apatanta erymophtla McLachlan, 1880 


Figures 216-220,601 


Apatanta erymophtla McLachlan, 1880:44. Ulmer, 1905a:23. Ulmer, 1907a: 

76. Schmid, 1954:5-6. Schmid, 1955:81. Fischer, 1967:102-103. 

(For references to Palearctic literature see Fischer, 1967). 
Apatelta aentcta Ross, 1938c:162-163. Schmid, 1954:5. 

Radema aenicta; Ross, 1944:297. 

Males of this species are distinguished from males of other species 
of Apatanta by dilated, heavily setose, distal article of clasper (fig. 
216), and by short, crooked, distally bulbous, median shaft of aedeagus 
(fig. 218). Females are distinguished by simple median lobe of vulval 
scale (fig. 220), and segment X distinctly separated from segment IX 
CEi ge 219). 

Description.—Antennae dark brown to almost black. Vertex of head 
black. Thorax black. Legs black to deep brown. Spurs red-brown. Fore 
wing length of male 9.8 mm; uniform greyish brown, with large, opaque, 
stignatic area. Venation identical to that of A. zonella. 

Male genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Postero-dorsal edge with single line of long 
setae. Segment IX high, narrow (fig. 216); with row of about six short, 
heavy setae near clasper base. Clasper massive, with laterally compressed 
distal article heavily setose. Median lobes of segment X sinuate, bilobed; 
cerci attached laterad of median lobes, distally splayed. Intermediate 
lobes massive, hooked plates (figs. 216,217). Median shaft and lateral 
arms of aedeagus attached to common base (fig. 218); lateral arms dorsad 


of median shaft. Median shaft distally bulbous, tip directed ventrad. 


es! | i are): 
0881 , matiteiloM iidertjuiveinelai iy mesenitea: 
108, 08$+8rS eetig?t = «<< ". .opetaly eerie 
| Ps 
:evOQI ,remiU .eS:s200f prem! iebTOSer fatisanion ai biGededt petaah 
20f-S0f:Te@l ,redoedt -18: 2201 bimio® «8-22 b8CL -bimdoe 1 (at were, 
.(Va@l ,teroell see orutets2if ot toreslel oF eeonetster toi = 9" 
aveeet. ~bimdo2 .€81-S8f:98E@L , 2208 ntoinen SNsingh 
NOS :bbOLl , e2oh ystoles smebph 
asiseqe reso to eslem mort bedetugniterb ere 2eiasqe 2ids to e6faMsor?? 
.pit) téqeslo to sloitrs (esetb ,szeotee yl ives#d _ betel th yd ptrmtogs 20 
auyssbes to ttade neibem ,euodlud yifesetb ,bedoors , roe yd bad (Cts 
fsviuy to sdol astbem elqmie vd berlaiugaitelh ste aelame? .(8IS .git) 
KI tremgee mort necarbipe yitoniteib % taemgee bre . (OSS .g it) efsoz 
| -(QIS sg ity 

beed to xetreV .Aosid deomis ot nword drab esaeetmA—.nortqiissed 
9101 .mwotd-bot etuq? .mawotd qeeb of Asafd aged ‘isoald xatodt ‘tostd 
,supsqo ,sgral dtiw .aword deiyerg arrotiny yam 8.2 slam to dtgnel gniw 
eb Ysnes +A to tad? of Isottmebt moiteney -seTs obtamie 
.oAbd oval2 test) ,ebasle2l nozqmi2a mor? nemioeq2) isilstineg SisMe 9" 
gaol to-smil ofgnie dtiw ogbs [neteb-oreseot .(eetrosizisT sesh ston 





sitode xe swode %o wor diéw ;7(018 .gft) worse . gid XT sooo? <estee 


arte sie reon tren senineianien Ss | 
re ae 






-_ 





130 
Lateral arms as long as median shaft, thin, recurved. 

Female genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Sternum VII with posterior edge clothed by 
broad band of scattered, fine, hyaline hairs. Vulval scale small, short, 
rectangular, disto-ventrally rugose, median lobe (fig. 220). Segment IX 
high, narrow, parallel-sided, with broad, short, lateral lobes laterad 
of segment X (fig. 219). No apparent supra-genital plate. Segment X 
with bilobed portion, and fused, plate-like, median lobes with common 
central spurts o.0219) « 

Geographical distribution.—The known range of this species is 
Holarctic; in North America it extends from Alaska to Manitoba (fig. 
601). It is not yet recorded from Alberta, but occurs in Great Slave 
Lake, North West Territories, which is so close to the northern boundary 
of Alberta that it is reasonable to expect that it occurs in the 
Province. 

I have examined 71 specimens, 43 males and 28 females, from 


Simpson Islands, Great Slave Lake. 


The complexa Group 


One species belonging to this group is known from the study area, 
and is here described as new. 

Synopsts of characters.—Male genitalia slightly enlarged. Segment 
IX with very long, slender, paired, dorsal lobes (fig. 221); fused with 
marked median channel or not. Cerci small, oval. Intermediate lobes of 
segment X very long, slender. Median lobes varied in size, small in 


some species, slender; interlocked with lobes of segment IX, shorter. 
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Claspers varied. Basal article long, cylindrical. Distal article much 
shorter, spinate; in some species long, spiniform. Aedeagus short, stout. 
Female genitalia with Segment. IX long throughout (fig. 224). Seg- 

ment X long, divided to dorsal and ventral parts. Supra-genital plate 


very short, thick, unsclerotized, fused to segment IX. 


Apatanta alberta Nimmo n. sp. 


Figures 221-225 ,602 


Males of this species are distinguished from males of other species 
of Apatanita by aedeagus (fig. 221) with lanceolate lateral arms attached 
laterad of aedeagal base at point where aedeagus bends sharply ventrad. 
Females are distinguished by single, median lobe of vulval scale abruptly 
broadened distally into rectangular head (fig. 225). 

Desertption.—Antennae very dark brown to black. Vertex of head 
black, setae hyaline. Thorax quite black. Spur formula 1,2,4; brown. 
Fore wing length of male 8.5 mm; uniform black. Cross-vein C-R1 white. 
Venation identical to that of A. gonella. 

Male genitalia. (Specimen from Rapids Creek, Gap, Alberta). Tergum 
VIII with distinct postero-dorsal ridge with single row of long setae. 
Segment IX with high-peaked dorsal strap (fig. 221); gradually widened 
ventrad, with small postero-ventral process. Clasper long, slender, with 
tip of distal article with short, stout setae. Base of proximal article 
with slight lateral depression; distal portion of article with long, 
slender setae. Segment IX with paired postero-dorsal processes, long, 
tapered, acuminate blades, fused basally. Median lobes of segment X 
directed postero-laterad, bilobed, with ventral lobe smaller; dark brown. 


Intermediate lobes ventrad of median lobes, with bifid base recessed into 
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segment IX, and long, rounded, distally slightly dilated process in 
lateral aspect (fig. 221). Intermediate lobes acute triangular plates 
in dorsal aspect (fig. 223); abruptly pinched off at tip. Cercus small, 
dark, triangular, dorso-laterad of median lobe bases. Aedeagus with 
semi-cylindrical median shaft; open on dorsal surface (figs. 221,222). 
Lateral arms angular, directed dorso-laterad, attached laterad of aedeagal 
base. 

Female genitalia. (Specimen from Rapids Creek, Gap, Alberta). 
Sternum VII with posterior edge clothed with short, hyaline hairs. 

Vulval scale with single, massive, median lobe (figs. 224,225); distal 
portion abruptly expanded laterally, rectangular, ventrally rugose. 
Segment IX large, semi-rectangular in lateral aspect (fig. 224), with 
slightly expanded ventral portion. No evident latero-ventral lobes, or 
supra-genital plate. Segment X distinct from segment IX, rounded 
rectangular in lateral aspect, with disto-lateral clefts; with membranous 
ventral lobe dorsad of vaginal orifice; segment X completely open 
ventrally. 

Notes on btology.—Individuals of this species appear to emerge from 
small, turbulent creeks, but is, on occasion, taken from large, smooth- 
flowing rivers. A flight season from May 5 to June 22 is indicated. 

Geographteal distribution.—To date this species is known only from 
the Banff area of Alberta (fig. 602). All records are from areas at 
about 4,250' to 4,550' altitude. 

I have examined 17 specimens, four males and 13 females, from the 
study area. 

Holotype.—Male. Rapids Creek, Gap, Alberta; June 15, 1967; A. Nimmo. 


Allotype.—Female. Same data as Holotype. 
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Paratypes.—Same data as Holotype; four females. Forty mile Creek 
at Trans Canada Hwy., Banff National Park, Alberta; June 15, 1967; A. 
Nimmo; five females. Bow River at Trans Canada Hwy., Canmore, Alberta; 
A. Nimmo; one male, three females. As previous record; May 23, 1967; 
A. Nimmo; one male. Road to Sundance Canyon, Banff, Alberta; June 22, 
1962; G. B. Wiggins; one male. 

The type series has been assigned the type number 10,584 in the 
Canadian National Collection, Ottawa. 

The Holotype, Allotype, and all but two male and one female Para- 
types are in the Canadian National Collection. One male Paratype is in 
the Royal Ontario Museum, Toronto, Ontario. The remaining male and 
female Paratypes are in the collection of the Strickland Museum, Dept. of 
Entomology, University of Alberta, Edmonton, Alberta. 


This species is named for the Province of Alberta. 


The Sub-family Neophylacinae Schmid 


Head short, large, eyes prominent. Ocelli small, placed well 
anterad. _Pronotum short, chaetose. Spur formula 1,2,2,; 1,2,3,; 1,2,4,; 
1,3,3; or 1,3,4. Meso-apical spur of male hind leg modified in certain 
taxa. Wings rather variable, not reduced. Fore wings narrow, but 
greatly widened at chord in some taxa. Hind wings shorter than fore. 
Fore wings irrorate in certain taxa, hind wings darkened. Frenulum 
large; sub-costa of hind wing with three to four very long, basal spines. 
Fore wing venation complete; hind wings rather incomplete, with strong 
sexual dimorphisms. Fore wing Rl strongly arched at stigma, in some 


taxa united to Sc by cross vein. Discoidal cell long, narrow; chord 
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strongly disrupted. Hind wings of Oligophlebodes and Neothremma with 
much reduced but constant venation coupled with sexual dimorphism. 

Male genitalia of short pieces in form of peculiar massive ensemble, 
primarily due to great development of segment IX. Segment VIII setifer- 
ous. Segment IX very large, enclosing remainder of genitalia, especially 
claspers; strongly convex ventrally in form of plate fused to claspers; 
segment with pronounced lateral relief (Oligophlebodes) or large appen- 
dage (Neothremma); dorsally very narrow, indistinguishable from segment 
X. Dorsal lobes absent. Segment X visible only by three pairs of 
appendages. Claspers small, not prominent, well recessed into segment 
IX; two articled, with basal article reduced. Aedeagus, except in 
Neothremma, emergent from centre, or higher, of segment IX; slender, 
barely movable; lateral arms present or absent. 

Female genitalia with segments IX and X very small, closely fused. 
Segment IX of two distinct parts; dorsal part short, or vestigial. Seg- 
ment X fairly large, prominent, of two large, lateral, quite distinct 
pieces; narrowly cleft dorsally, quite open ventrally. Vaginal aperture 
wide and open on segment IX. Vulval scale simple or bilobed, attached 


to segment IX. Ventral lobes of segment IX more or less fused to vulval 


Scale. 
Key to the Genera of Neophylacinae in 
Alberta and eastern British Columbia 
Lae - Segment X of male two blunt lobes and two 


protuberant appendages (fig. 226). Clasper 


small, recessed into segment IX. Ventral 
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lysis 
lobes of female segment IX large, fused anterad 
of vulvalbscalem(ti9%s 230) .BTLt49" .GoiY Oltgophlebodes (p.135) 
ib. - Segment X of male two very long blades strongly 
hooked ventrad (fig. 244). Mesal face of segment 
IX with long, bilobed spine. Claspers almost 
entirely fused. Ventral lobes of female segment 


DX quiveGrree- (Fis re248jPes , Fie, , wrest res? Neothremma (p.143) 


The Genus Oligophlebodes Ulmer 


This genus is represented in the study by three species, one of 
which is described as new. 

Synopsts of characters.—Spur formula 1,3,3. Apico-mesal spur of 
hind tibia thickened basally, bristled on mesal face. Fore wing obliquely 
parabolic apically; hind wing slightly larger, notched apically (f19. 
131). Venation constant, sexually dimorphic on hind wings. Rl of fore 
wing joined to Sc by short cross-vein; chord disrupted little; pos terior- 
ly oblique to body. RS absent in male hind wing; only f2 Drescie. 

Female hind wing with fl, £2, and f5 present. 

Male genitalia with segment IX strongly developed, with pronounced 
lateral process attached to median lobes of segment X. Median lobes of 
segment X rounded, concave, separated by wide space. Aedeagus very 
small, embedded in membranous mass, very high in segment IX. Claspers 
small, recessed in fissure of segment IX, 

Female genitalia with ventral lobes of segment IX transverse plates, 
massive, not prominent, weakly sclerotized, fused to ventral surfaces of 


vulval scale; also fused to sternum VIII. 
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Key to the Males of species of Oligophlebodes found 


in Alberta and easterm British Columbia 


- Distal spine of clasper short, curved dorsad 
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(For eoo) ee irre ess Oltgophlebodes zelti Nimmo n. sp. (p.140) 


- Distal spine of clasper straight (fig. 226), 


ontwienmdrstozventral tooth Cli ePa252).. . FARSI. Rete State es 2a 
- Distal spine of clasper long, slender, straight 
(fife £226 POPLAR, BPS, ALBIS Oligophlebodes ruthae Ross (p.137) 


- Distal spine of clasper short, stout, with 


di Sto-Ventraletooth S(ETay 232) FFs. HF se. PEP RT: 


OPS. De, SALEMORE. K, AP. VONIISS. Oltgophlebodes sterra Ross (p.138) 


Key to the Females of species of Oltgophlebodes found 


in Alberta and eastern British Columbia 


- Segment X in ventral aspect deeply cleft, 


lateral lobes roughly triangular (fig. 231) 


MOAR or Sei y oases ae en eine Oltgophlebodes ruthae Ross (p.137) 


- Segment X in ventral aspect not deeply cleft, 


or, if so, not widely separated or triangular 


(fy DAI2S 7. P2435), DOATEN IGS, BR... PERPENT, AA. WAST Ey. SAR. 2a 
- Lateral lobes of segment X closely appressed, 

vulval scale latero-ventrally excavated (fig. 

23.B) Chi Jes ¢ KADSDRE, TUS ...Oltgophlebodes sierra Ross (p.138) 


- Lateral lobes of segment X in ventral aspect 


bilobed (fig. 243), with semi-circular dorsal 
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TODGS Hater. ak costs Oligophlebodes zelti Nimmo n. sp. (p.140) 


Oltgophlebodes ruthae Ross, 1944 


Figures 130a,130b,131a,131b, 226-231 ,603 


Oligophlebodes ruthae Ross, 1944:283,285,300. Ross, 1949b:127-128. 

Ross and Spencer, 1952:50. Schmid, 1955:99. Fischer, 1967:155. 

Schmid, 1968:687. 

Males of this species are distinguished from males of other species 
of Oltgophlebodes by long, straight distal spine of clasper (fig. 226). 
Females are distinguished by deeply divided, well separated, triangular 
lateral lobes of segment X in ventral aspect (fig. 231). 

Description.—Antennae dark brown; scapes somewhat darker. Vertex 
of head uniformly dark brown. Thorax more or less uniform dark brown. 
Spur formula 1,2,2, in both sexes in specimens examined here. Male only 
with mesal spur of hind leg swollen basally; curved, with short, thin 
process on inner face of curve. Fore wing length of male 7.4 mm; uniform 
light yellow to yellow-brown. Venation of male and female wings as in 
figs. 130-131. 

Male genitalia. (Specimen from Cameron Creek, Waterton National 
Park, Alberta). Tergum and sternum VIII each with single, distinct row 
of long setae parallel to posterior edge. Segment IX with high, thin 
dorsal strap and small, thin, irregular ventral body (fig. 226). Ventral 
area produced posterad as long, narrow, triangular plate, ventrad of 
claspers (fig. 227). Clasper fused to segment IX, large, complex, partly 
recessed into segment IX; with distinct, basally directed, long, dark, 


distal tooth; in ventral aspect tooth hooked mesad (figs. 2e6ev27). 
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Segment X with cerci trapezoidal, small. Median lobes well separated, 
with setose posterior edges. Lateral arms of aedeagus close to base of 
ejaculatory duct projected below them (figs. 228,229); distal end of 
lateral arms curved mesad. 

Female genitalia. (Specimen from Cameron Lake, Waterton National 
Park, Alberta). Posterior edge of sternum VII with narrow fringe of 
short, fine setae. Vulval scale small, semicircular, dark, median lobe 
partly enclosed ventrally by ventro-lateral lobes of segment IX (fig. 
231). Segment IX rectangular in ventral aspect, internally hollow, 
with ventral cleft; in effect large hood. Supra-genital plate not 
evident. Segment VIII with simple invagination on postero-lateral edge. 
Segment X bilobed (fig. 231); lobes connected only basally; fused almost 
imperceptibly to segment IX (fig. 230). 

Notes on btology.—The adult flight season extends from July 3 to 
August 29. The adults appear to emerge from the mountain creek type of 
stream, ranging from relatively slow, gentle, gravel-bottomed foothills 
creeks to the more torrential, boulder strewn creeks. 

Geographical dtstribution.—The known range of this species extends 
from Alberta and British Columbia to Oregon and Utah (fig. 603). In 
Alberta it is found only in the mountain and foothill areas, ranging in 
altitude from about 5,000' to 6,000’. 

I have examined 52 specimens, 35 males and 17 females, from the 


study area. 


Oligophlebodes sterra Ross, 1944 


Figures 232-237,604 


Oltgophlebodes sterra Ross, 1944:283,284-285,300. Ross, 1949b:127. 
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Ross and Spencer, 1952:50. Schmid, 1955:99, Flint, 1960:32. 

Denning, 1963:261-262. Smith, 1965:244, Fischer, 1967:144. 

Schmid, 1968:685 ,687. 

Males of this species are distinguished from males of other species 
of Oltgophlebodes by short, stout distal spine of claspers, with disto- 
ventral tooth (fig. 232). Females are distinguished by closely appressed 
lateral lobes of segment X, and by ventro-lateral concavities of vulval 
scale. 

Desertptiton.—Antennae light brown. Vertex of head uniform reddish 
brown. Thorax uniformly yellow or pale purplish brown. Spur formula 
1,3,3; meso-apical spur of male hind tibia swollen basally, with short, 
thin process on inner edge of curve. Fore wing length of male 7.6 mm; 
uniform pale brown, almost hyaline; no pattern except for pale grey stigma. 
Venation identical to that of 0. ruthae. 

Male genitalia. (Specimen from Athabasca River, Entrance, Alberta). 
Tergum and sternum of segment VIII with single rows each of setae paral- 
lel to posterior edges. Segment IX with small ventral body; high, very 
thin dorsal strap (fig. 232). Clasper relatively large, fused to segment 
IX, distally black, with small disto-ventral tooth; with distinct, mesally 
directed, horizontal hooks (fig. 233). Segment X with median lobes well 
separated, with irregularly dentate edges, and with distinct medially 
directed process (fig. 233). Cercus large, rounded triangular, attached 
to horizontal dorsal edge of segment IX. Aedeagus minute; ejaculatory 
duct syringe-like, with bulbous inner end where membranous sperm duct is 
attached (figs. 234,235); otherwise straight tube. Lateral arms dorsad 
and posterad of duct, overhung by large fold of hyaline membrane. 


Female genitalia. (Specimen from Idaho; in Illinois Natural History 
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Survey). Tergum VIII very large, separated from small, ventral sternum 
by wide band of folded membrane (fig. 236); with row of strong setae 
parallel to posterior edge. Vulval scale single, median, dark, ventro- 
laterally concave lobe (fig. 237). Segment IX fused almost indistin- 
guishably to segment X; antero-laterally invaginated anterad into segment 
VIII. Segment X of two closely appressed lateral lobes. 

Notes on btology.—My only record of this species in the study area 
is a single male taken at black-light about 100' above the Athabasca 
River, at the point where the Forestry Trunk Road crosses, at Entrance, 
Alberta. At that point the river is quite turbulent, with an obviously 
rocky bed. The date was July 25. 

Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to California and Colorado (fig. 604). 


The only Alberta record as given above was at an altitude of about 3,270'. 


Oltgophlebodes zeltt Nimmo n. sp. 


Figures 238-243 ,604 


Males of this species are distinguished from males of other species 
of Oligophlebodes by short, black, dorsally curved distal lobe of clasper 
(fig. 238). Females are distinguished by bilobed lateral lobes of seg- 
ment X in ventral aspect (fig. 243). 

Descrtption.—Antennae light to dark brown. Vertex of head dark 
brown. Thorax uniform dark reddish brown. Spur formula 1,2,2; meso- 
apical ae of male hind legs basally enlarged, claw-like, with small 
spine basally, on inside of claw. Fore wing length of male 8.4 mm; pale 


yellowish brown, no pattern. Venation identical to that of 0. ruthae. 
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Male genitalia. (Specimen from South Creek, Forestry Trunk Road, 
20 miles south of Nordegg, Alberta). Segment VIII with single band of 
long, fine setae each side of tergum, parallel to posterior edge. Seg- 
ment IX with high, narrow dorsal strap, with large, rounded triangular 
ventral body, and with short, dark, triangular plate projected posterad, 
ventrad of claspers (figs. 238,239). Clasper distally black, with dis- 
tal process curved dorsad; in ventral aspect tip hooked mesad, otherwise 
squat triangular. Segment X with membranous median lobe and large, 
rectangular, setose, lateral lobes. Cercus small, dark, trapezoidal. 
Aedeagus with short, stout ejaculatory tube surmounted by two dark, 
bowed, lateral arms slightly bulbous distally (figs. 240,241). Median 
shaft of aedeagus surmounted by rectangular, membranous mass lightly 
spinate dorsally. Sperm duct passed anterad by way of large, oval 
aperture situated ventrally on membranous aedeagal sheath. 

Female genitalia. (Specimen from South Creek, at Forestry Trunk 
Road, 20 miles south of Nordegg, Alberta). Posterior edge of sternum 
VII with narrow band of short, fine well spaced setae. Vulval scale 
dark, table-like on median stalk (fig. 243). Segment IX trapezoidal, 
with antero-lateral invaginations hooked ventrad (fig. 242). Ventro- 
lateral lobes of segment IX square in lateral aspect, triangular in 
ventral aspect. Segment X fused smoothly to segment IX, except dorsally, 
where slight demarcation is noticeable; roughly triangular in lateral 
aspect; cleft dorsally. Segments IX and X together form large, cavern- 
ous hood, entirely open ventrally. 

Notes on btolcgy.—Individuals of this species emerge from small, 
turbulent, boulder or coarse gravel mountain streams. The adult flying 


season extends from July 14 to August 19. 
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Geographical distributton.—This species is presently known only 
from the mountains and foothills of Alberta (fig. 604) between 4,700' 
and 5 {500'sHnraltitude: 

I have examined 55 specimens, 16 males and 39 females, from the 
study area. 

Holotype.—Male. South Creek, Forestry Trunk Road, 20 miles south 
of Nordegg, Alberta; August 8, 1965; A. Nimmo. 

Allotype.--Female. Same data as for Holotype. 

Paratypes.—Same data as for Holotype; 36 females. Same data as 
for Holotype, except July 14, 1967; one male. Red Earth Creek, Trans 
Canada Highway, Banff National Park, Alberta; July 30, 1967; A. Nimmo; 
one male. Helen Creek, Banff-Jasper Hwy., north of Lake Louise, Alberta; 
August 10, 1967; A. Nimmo; one female. Rowe Brook, Waterton National 
Park, Alberta; August 19, 1965; A. Nimmo; one male. Lynx Creek, Forestry 
Trunk Road, north of Clearwater River, Alberta; July 14, 1957; A. Nimmo; 
five males, one female. South Creek, Forestry Trunk Road, 20 miles south 
of Nordegg, Alberta; August 12, 1968; A. Nimmo; five males, one female. 
Wampus Creek, Cadomin, Alberta; August 18, 1967; K. Zelt; one male. 

The type series has been assigned the type number 10,589 in the 
Canadian National Collection. 

The Holotype, Allotype, and all but the Lynx Creek Paratypes are in 
the Canadian National Collection. The Lynx Creek Paratypes are in the 
Strickland Museum, Dept. of Entomology, University of Alberta, Edmonton, 
Alberta. 

This species is named for Ken Zelt, a graduate student in the 
Dept. of Zoology, University of Alberta, who collected a single male 


near Cadomin. 
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The Genus Neothremma Banks 


One species of this genus is known from the study area. 

Synopsts of characters.—Lateral ocelli almost immediately posterad 
of exceptionally large anterior cephalic warts. Spur formula 1,3,4. 
Maxillary palpus of male with long brush of distally hooked setae (fig. 
249). Fore wing venation unmodified; hind wing venation much reduced, 
with some sexual dimorphism. Fore wing f3 tapered proximally to point; 
chord strongly irregular (fig. 132a). Hind wing with minute discal 
cell, fl with long proximal stem; male Ml+2, M3+4, Cul, Cu2 all separ- 
ate; with three anal veins. In the female hind wing M similar but Cu 
of three veins. 

Male genitalia with segment IX well developed, not enclosing any 
appendages; laterally with very long, bifid, sclerotized lobe directed 
postero-mesad. Segment X much smaller than IX, well separated; median 
lobes long, simple, postero-ventrally arched blades, well separated 
basally by membrane of anus (fig. 244). Clasper along ventral edges of 
segment IX; two-articled, with basal article of each clasper fused 
mesally as ventral plate; distal article baso-dorsad on basal article; 
large, fused to segment IX, covered with distinct tubercles. 

Female genitalia with segment IX of two pieces (fig. 247). Segment 
X of two large dorsal pieces, and ventral scale. Vulval scale large, 
bifid (fig. 248). Ventral lobes of segment IX large, slightly concave 


mesally, laterad of vulval scale. 


Neothremma alicta Banks, 1930 


Figures 132a,132b,244-249 ,605 
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Neothremma altcta Banks, 1930a:229-230. Dodds and Hisaw, 1925a:127-129. 

Dodds and Hisaw, 1925b:386. Neave and Bajkov, 1939:202. Betten, 

1934;413e8 Milne, 193691165123." sBalduf, "1939:122. “Ross, 1944:300. 

Ross, 1949a:92. Schmid, 1955:101. Flint, 1960:5,31. Denning, 

1966:235.° Fischer, “19672145. Unzicker, 1968:4,, 20,52. 

Neothremma altcea; Ross, 1938b:45. 

Males of this species are distinguishable by high-arched, blade- 
like median lobes of segment X; by lateral processes of posterior edges 
of segment IX; and by fused basal articles of claspers. Females are 
recognizable by massiveness of genitalia (fig. 247), with huge, rounded, 
latero-ventral lobes of segment IX. 

Desertption.—Antennae dark brown, scapes paler, six times longer 
than pedicel, with long bunch of hyaline hairs on mesal faces. Vertex 
of head red-brown. Frons with scattered, spatulate-tipped hairs. 
Maxillary palpus of male with article III cylindrical, fringed on 
posterior face with distinct, even brush of long, black, distally hooked 
hairs (fig. 249). Thorax light yellow to red-brown. Spurs yellow-brown. 
Fore wing length of male 7.7 mm; light red-brown; no pattern. Venation 
aS@inetipss 1329 13257 

Male genitalia. (Specimen from Banff, Alberta). Tergum VIII with 
Single line of long, slender setae parallel to posterior edge. Segment 
IX with narrow, distinct, dorsal strap; wide ventrally, with small, 
rounded, ventro-posterad process (figs. 244,245). Clasper massive, 
articulated to segment IX, with disto-dorsal teeth; two-articled, with 
distal article dorsad of basal article, rounded, setose. Claspers fused 
ventrally together at basal articles. Segment IX with long, distally 


bifid latero-posterad processes. Median lobes of segment X long, 
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dorsally arched, acuminate blades. Intermediate lobes roughly rectangu- 
lar, flared ventro-laterad. Aedeagus with massive membranous base (fig. 
246) connected to base of proximal clasper articles; each clasper base 
with short, stout, black spine at point of fusion. Median shaft of 
aedeagus tapered, sclerotized, scoop-shaped structure with ejaculatory 
duct projected dorsad as thin, isolated tube. 

Female genitalia. (Specimen from Bow River, at Trans Canada Hwy., 
west of Lake Louise, Alberta). Tergum VIII with single, dorsal line of 
long setae. Vulval scale with squat, tapered, distally bifid median 
lobe (fig. 248). Segment IX small, rectangular, with massive, rounded 
latero-ventral lobes (fig. 247). Segment X with large, triangular 
lateral lobes laterad of mesal structure like inverted bowl. Vaginal 
orifice flanked by two lateral plates of segment X. 

Notes on biology.—Specimens of this species emerge from small to 
large mountain streams, usually of the less turbulent variety. Adult 
flight season extends from June 22 to August 13. 

Geographteal distribution.—The known range of this species extends 
from Alberta and British Columbia to Oregon, Utah and Colorado (fig.605). 
In Alberta it is restricted to the mountain areas close to the continental 
divide, ranging in altitude from 4,500' to 7,000'. 

I have examined six specimens, two males and four females, from the 


study area. 
The Sub-family Pseudostenophylacinae Schmid 


Head short, very large; eyes large. Ocelli large, protuberant. 
Thoracic macrochaetae long, dense. Spur formula 1,2,2; 1,3,3; or 1,3,4. 


Wings large; fore wing of varied sizes, apically elliptical. Hind wing 


_ 


ent 
-ugnstoet yirguor 2zedol stetbomretal ,eabsid stanimuos ,bedots ylisexob 


Jo3ln coreeeiconh 
-9f2) eesd evonstdmem svieesm ftiw eugasbeA bebete!-cxsant beralt , xsi 


rei baw webbed 

sead teqesio dose ;eefoitta teqesio femixotq to sead ot bes2enn09 (das 
ator 4 | 

to Stee nsiboM .noievt to taiog ta emiqe Aosid “soaks .ttode dtiw 
34 rstel 

yrossluosts d3iw sutourte beqsie-qoose ,besitoreloe .boreqad penta hs 


.odut bstslozi .midd es naseh te pa toub 
.-¥WH shams ans1tT ts ,tsvil wod mor? memtosq2) ‘Ditat inns olamat? a 
to ontl [setob ,elyniea dtiw ITIV mugresT .(edrodia yh ig Seow 
apibem bitid yiletetb .bereqe? ,tsupa dtiw oleoe LeviuV eaten snot 


bebauvot ,svieesm dtiw ,relugnetoer , [fame XI sremge2 (808 +318) 2 pte 
' opel 
telugnsixt? ,sgrsi dtiw X taomge2 .(THS .g ft) asdol ‘tegseee-oreial 


y ivTe ‘pt 
[snigsVY .{fwod betrevmi oAtl stutourta [eeom to batessi esdol [stetsel 


.X teromgse to 2eteiq [stetsl ows yd beans! ‘eoitizo 


rant 

ot [Igme mor? egreme 2siseqe 2td? to aremiosq@—. ypotord RO setol 
We tee) FO 
tiubA .yJetrev Insludtus eeol oft to yileveu , emaotte aietaeua egtsi 


.€f teauguA ot SS enul mort ebmesxe opaae SRE 
abnetxe 2eloeqe efdt to sgnat nwomd sdT— .wodtwdirtesh Speitqergos) | 
. (208. 9%%) obatofoD bas ristU .fogetO of sidmulod deitita bas Pr! Pope > 
[stnenitaos sis a s2olo essts nistavom edt ot betointest a tt ‘abcedia af 
-'000,.T ot '002,% mort ebuvitia mi ot octane ebivib 


stjeiea ota 
ons mort — twot bas 2efsm owt he titi xe henieuna avad I 


: Hopi) - one. Wh eet aingke 
. -80TR 2 
ihe, sl 7 ‘\ 4p pea Reeth harper: 


atic “‘Biaiee eat hat oetyiiqonss 4 2 inet - a 
iar (it , bait mm iT es ie ne 254 phy a tom 





> 





146 
not larger than fore wing except when anal area well developed; anal edge 
convex or not; anal area sexually dimorphic in some taxa. Certain taxa 
with fore wings strongly granular, densely clothed with fine, bristly 
hairs; hind wings similar. Fore wings brown, irrorate. Venation com- 
plete. Rl of fore wing not arched at stigma; discoidal cell very long; 
chord irregularly disrupted, markedly curved in most taxa; f5 and 
thyridial cell sessile. Hind wing chord similar, but more oblique to 
body. 

Male genitalia segment VIII with strongly marked, spinate zone, or 
not. Segment IX very short in lateral aspect, or longer. Cerci small, 
lateral, fused to intermediate lobe bases; intermediate lobes large, 
massive, generally paired, or as single horizontal plate, or paired 
plates elongated meso-dorsad. Claspers one-articled, reduced in certain 
taxa to simple buttons along edge of segment IX. Aedeagus very large in 
certain taxa: voluminous but short; membranous or sclerotized. Lateral 
arms enormous in most taxa, varied, membranous. 

Female genitalia well sclerotized, loosely connected. Segment IX 
of two separate parts; dorsal part simple, without appendages. Segment 
X not prominent, of two lateral lobes. Ventro-lateral lobes of segment 
IX small, well sclerotized, well separated; meso-ventral part small, 
membranous, attached to lateral lobes. No supra-genital plate. Vaginal 
aperture between segments VIII and IX. Vulval scale small, strongly 
sclerotized; lobes lightly connected, movable; median lobe very small, 
narrow, very thick in some taxa; lateral lobes strongly sclerotized, 
voluminous, very thick. 

This sub-family is represented in the study area by one genus, 


Homophy lax. 
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The Genus Homophylax Banks 


This genus is represented in the study area by three species, of 
which one is described as new. Females of only two species are known. 

Synopsts of characters.—Spur formula 1,3,4. Wings large; fore 
wing markedly widened at chord, bluntly parabolic apically; hind wing 
blunted apically, scarcely larger than fore wing. Venation complete, 
modified, with strong sexual dimorphism in hind wings. Fore wing chord 
single line, slightly oblique to body anteriorly, not disrupted. Male 
hind wing with small, narrow discoidal cell; R and M crowded toward C; 
fl petiolate, f2 tapered proximad to point, f3 with long petiol. Hind 
wing of female with very large, triangular, discoidal cell. 

Male genitalia with sclerotized, smooth, posterior bulge to tergum 
VIII. Segment IX very wide laterally, ventrally. Median lobes of 
segment X in form of two symmetrical, sclerotized cavities dependent 
from very thin dorsal strap; fused mesally as strongly sclerotized mesal 
ridges with dark, dorsal and ventral paired lobes. Intermediate lobes 
stout, twisted, lobed plates fused to segment IX; interlocked with meso- 
dorsal blades of claspers. Claspers with small, ventral plates; antero- 
mesal angles produced postero-dorsally as long, thin, acuminate, strongly 
sclerotized, dark blades. Cerci large, somewhat oval lobes in lateral 
aspect (fig. 250); fused at bases with sclerotized cavities of inter- 
mediate lobes. Aedeagus very small, stout. 

Female genitalia with dorsum of segment IX small. Segment X rather 
narrow, long tube (fig. 253). Ventral lobes of segment IX large, promi- 
nent, vertical, separate plates. Vulval scale blunt, recurved; two or 


three lobed. Supra-genital plate very small. 
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Key to the Males of species of Homophylax found 


in Alberta and eastern British Columbia 


- Meso-dorsal lobes of clasper long, narrow 

(fig. 250); median processes of segment X 

with flat-topped dorsal spines 

Withelaceral téeth distally (fig. 251).... 

OMe Hae ee a cle ae ew ee. wee es Homophylax erotechi Banks (p.149) 
- Meso-dorsal lobes of clasper short, wide, 

heavy (figs. 225,261). Dorsal spines of 

median lobe of segment X without disto- 


FACLGEALBEOOULING CT? + Peet re eres ant cee opines cM tis 6 te laee test os 2a 


2a. (1b) - Median lobe dorsal spines fused basally, 


2b. 


la. 


ib. 


parallel sided (fig. 256), with ventrally 

Cire Cleaeurccal, NOOKM (TT O 100) erie. asec 

Paar ear ns Cru es Pee meee ess Homophylax acutus Denning (p.150) 
- Median lobe dorsal spines well separated 

basally, tapered, directed postero-laterad 


(EEC OR2ZOZ) cit crate acres Homophylax baldur Nimmo n. sp. (p.152) 


Key to the Females of two species of Homophylax found 


in Alberta and eastern British Columbia 


- Segment X in ventral aspect (fig. 254) narrow, 
with deep ventral cleft, shallow dorsal cleft 
Sada bie, 5m SOR Pep veewssae aie. oo. sOMODny Lan Crotcny Banks (p. 149) 


- Segment X in ventral aspect (fig. 258) wide, 
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with dorsal cleft at least as deep as ventral 


eka i fe teninA: dewant- ianeanouny LaveacuruesDenning.(p:150 ) 


Homophylax erotcht Banks, 1920 


Figures 133a,133b,250-254,606 


Homophylax crotcht Banks, 1920:345-346. Betten, 1934:364. Milne, 1935: 
23,51. Ross, 1938b:33. Ross, 1944:300. Ross and Spencer, 1952:50. 
Schmid,.1955':114... Denning, .1964: 253,254, Fischer, 1967:156. 

Males of this species are distinguished from males of other species 
of Homophylax by small, laterally toothed dorsal spine of median lobes 
(fig. 251), and by long, thin meso-dorsal lobe of clasper. Females are 
distinguished by narrow segment X in ventral aspect (fig. 254), with 
unequal dorsal and ventral clefts. 

Desertptiton.—Antennae light red-brown. Vertex of head red-brown. 
Thorax warm light red-brown. Spurs brown. Fore wing length of male 
16.4 mm; light brownish yellow, interspersed with slightly darker, ir- 
regular areas. Venation as in figs. 133a,133b. Without basal fore wing 
pouch and longitudinal hind wing fold between Rs and M (see figs. 134,135). 

Male genitalia. (Specimen from Washington State, United States; in 
United States National Museum, Washington, D.C.). Tergum VIII with 
postero-dorsal area with distinct tooth close to posterior edge; with 
distinct lateral concavities (fig. 250). Segment IX with dorsal strap 
narrowed laterally to junction with main body, expanded evenly ventrad. 
Claspers with ventral lobes poorly separated (fig. 251), short, rounded; 
lateral lobes finger-like, thick, fleshy; median lobes long, narrow 


blades with slightly thickened black tips. Median lobes or plates of 
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segment X large, cupped laterad, with small, spiniform, recurved ventral 
lobes, larger, flat-topped, dorsal lobes each with distinct disto-lateral 
tooth. Intermediate lobes extended laterad from anal membrane, curved 
posterad above base of claspers. Cercus large, arched slightly dorsad; 
short, rounded distally. Aedeagus with large, membranous, dorsal lobe 
dorsad of median shaft (fig. 252); like inverted trough, with concave 
ventral surface. 

Female genitalia. (Specimen from Banff, Alberta). Sterna IV, V, 
and VI each traversed by thin dark line parallel to posterior edge 
interrupted mesally by roughly triangular tooth. Vulval scale with 
median lobe of two inconspicuous, small protuberances of posterior edge 
(fig. 254). Lateral lobes curved dorsad to enclose two sclerites pro- 
jected from vagina. Segment IX with laterally trianguiar, shell-like 
lateral lobes suspended from short, narrow dorsum. No supra-genital 
plate evident. Segment X long, tubular, of two lateral lobes distally 
projected well posterad of all other structures (fig. 253). 

Geographteal distribution.—The known range of this species extends 
from Vancouver Island and Washington State to Alberta. In Alberta I have 
only two records of the species. From Banff, at about 5,000' on Sulphur 
Mtn., and from Lost Lake, Waterton National Park, at 5,500'. 

Dates of capture were September 10 and August 17 respectively. I 
have not taken any specimens of this species myself. 

I have examined one male and two females of this species; only the 


females are from the study area however. 


Homophylax acutus Denning, 1964 


Figures 134a,134b,255-259 ,606 
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Homophy lax acutus Denning, 1964:254,256-258. Nimmo, 1965:787. 

Males of this species are distinguished from males of other species 
of Homophylax by short, wide, heavy mesal lobes of claspers, and by 
large, basally fused, ventrally hooked dorsal spines of median lobe of 
segment X (fig. 255). Females are distinguished by large, short segment 
X, with equal dorsal and ventral clefts (fig. 258). 

Desertption.—Antennae brownish yellow. Vertex of head pale yellow. 
Fore wing length of male 16.4 mm; dull brownish yellow, with darker 
areas especially in posterior parts of wing. Venation as in figs. 134a, 
134b. Hind wing with large, longitudinal fold posterad of Rs; fold with 
numerous scales, especially basally. Male fore wing with soft, membran- 
ous fold basally; female without fold. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park, Alberta). Segment IX with thread-like dorsal strap; main body of 
segment wide ventrally, tapered abruptly dorsad, with slight concavities 
ventrad of peak (fig. 255). Clasper with mesal lobe short, wide, bowed 
mesad in dorsal aspect (fig. 256); lateral lobe bifid distally, separated 
by deep mesal cleft. Segment X with median processes of two toothed 
plates flared laterad in form of deep, sclerotized concavities; dorsal 
hooks only slightly parted, square tipped; ventral hooks directed dorsad, 
recurved. Intermediate lobes triangular, acuminate in lateral aspect. 
Cercus with straight ventral edge, dorsal edge curved gradually ventrad. 
Aedeagus with smooth, sclerotized, basal sheath followed by high, peaked 
dorsal lobe; median lobe sclerotized distally. 

Female genitalia. (Specimen from Moraine Lake, Banff National Park, 
Alberta; in Canadian National Collection). Similar to H. erotcht, but 


lateral lobes of vulval scale larger; median lobe more pronounced (fig. 259), 
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vaginal sclerites more globose, with concave mesal faces. Ventro-lateral 
lobes of segment IX triangular but more rounded than in H. crotcht. Seg- 
ment X heavier, larger, shorter; dorsal cleft deeper than ventral (fig. 
25oy" 

Notes on btology.—This species is recorded from only two localities 
in Alberta to date. One locality is a deep, morainic mountain lake; the 
second is located in high, alpine meadows, with shallow pools and small 
water trickles. Altitudes are 6,200' and 7,000' respectively. Dates of 
capture were August 6 and 22. 

Geographical dtstributton.—The known range of this species extends 
from Idaho to Alberta. In Alberta it appears to be confined to high 
altitude creeks or pools (fig. ¢o¢). 


I have examined two males and one female from the study area. 


Homophylax baldur Nimmo n. sp. 


Figures 135a,135b,260- 263,607 


Males of this species are distinguished by spiniform, widely separ- 
ated dorsal processes of median lobes of segment X (fig. 262) and by 
small membranous dorsal lobe of aedeagus (fig. 263). 
Description.—Antennae light yellow-brown; scapes with antero-mesal 
faces devoid of long setae. Vertex of head yellowish to reddish brown, 
with red-brown band between lateral ocelli. Thorax uniformly reddish 
yellow. Spurs red-brown. Fore wing length of male 17.3 mm; light 
yellowish brown, with slightly darker bands mesally and posteriorly. 
Anal flap of fore wings with white scales. Venation as in figs. 135a,135b. 


Fore wing with basal flap or pouch (figs. 135a,260). Hind wing with 
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pronounced fold anterad of Cula; fold internally with hyaline scales; 
scales commonest in basal area of wing. 

Male genitalia. (Specimen from Cameron Lake, Waterton National Park, 
Alberta). Postero-dorsal edge of tergum VIII triangular, raised plaque; 
in lateral aspect an overhanging tooth (fig. 261). Segment IX with 
anterior edges produced anterad; posterior edge continuous to peak of 
dorsal strap. Dorsal strap virtually non-existent. Clasper with heavy, 
black, meso-dorsal process directed postero-dorsad; with straight dorsal 
edges, sinuate ventral edges; base warped at 90° to meet lateral lobe of 
clasper (fig. 262). Median lobe of clasper fused ventrally, weakly 
divided. Segment X with two vertical median plates; plates toothed 
dorsally and ventrally; produced laterad as sclerotized concavities; 
dorsal teeth separated, acuminate; ventral teeth small, button-like. 
Cercus almost triangular, with rounded tips. Aedeagus with small, 
membranous, dorsal process originated from membranous middle portion; 
bilobed in dorsal aspect. 

Female genitalia. Not known. 

Notes on biology.—The one Alberta record of this species is a high 
(5,445'), large mountain lake. The Utah record listed below is situated 
at 9,700'. Dates of capture were August 19, and September 17 respectively. 

Geographical distributton.—The known range of this species is 
restricted to two localities (fig. 607); one in extreme south west 
Alberta, the other in State of Utah. 

I have examined 23 specimens from the study area, all males, and one 
other male, from Utah. 

Holotype.—Male. Cameron Lake, Waterton National Park, Alberta; 


August 19, 1965; A. Nimmo. 
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Paratypes.—Same data as for Holotype; 22 males. La Baron Lake, 
Circleville Mountain, 15.9 miles west Junction, Pinto County, Utah, 
United States; September 17, 1967; G. E. Ball; one male. 

The type series has been assigned the type number 10,585 in the 
Canadian National Collection, Ottawa. All but the Utah specimen are in 
the Canadian National Collection; the Utah specimen is in the Strickland 
Museum, Dept. of Entomology, University of Alberta, Edmonton, Alberta. 

This species is named for Baldur, a character of Norse mythology 


encountered in my reading. 


The Sub-family Limnephilinae Ulmer 


Synopsis of characters.—Spur formula 1,3,4, but the following 
Eombinacronsearevalso found: 191s 174 0¥2, 260192529, 292 2700, 39Serorii 3,3. 
Wings very varied in size, from very large to little more than scales. 
Dicosmoecine in shape in certain genera; hind wings with well developed 
anal area; forewing colour highly varied; hind wings hyaline in most 
genera. Frenulum barely evident, of some long setae at extreme base of 
subcosta. Venation complete, only feebly varied except in Enoteyla and 
Phanocelta; identical in both sexes. Fore wing discoidal cell one to 
three times longer than its own stem; thyridial cell pedicillate in very 
few taxa. Hind wing chord more or less broken, generally very oblique 
posterad; with five anal veins. 

Male genitalia simple, with three pairs of appendages. Tergum VIII 
with spinate or setose postero-dorsal process or not. Segment IX constant; 
more or less elongate laterally, somewhat shortened ventrally; in most 


genera very reduced dorsally. Segment as whole deeply recessed into 
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segment VIII. Cerci rounded lobes; concave mesally, unarmed or not, 
with or without teeth, ridges, or crenulations; small to very large, 
strongly sclerotized. Intermediate lobes of segment X sclerotized, not 
very varied in form but varied in size; between cerci, not fused. 
Lateral angles of segment IX tapered or not, curved mesad to effect a 
certain amount of separation between anal and aedeagal cavities. 
Clasper one-articled, fused to segment IX; generally comparable in form 
to very oblique cone, with apex directed dorso-posterad. Aedeagus 
highly variable in form and size, long or not, slender, with distal 
spines; membranous basally or distally; lateral arms generally large, 
with all degrees of reduction between taxa. 

Female genitalia with segment IX of two parts. Dorsal part large 
or not, conical, tapered to segment X. Segment X variable; tubular, 
cylindrical or conical; cleft dorsally, ventrally, or even laterally, 
so much so that various parts are reduced to independent scales in cer- 
tain genera. Ventral parts of segment IX of two lobes and median part. 
Supra-genital plate present or absent. Vaginal aperture between segments 
VIII and IX. Vulval scale tri-lobed or not; thickened, fleshy; three 
lobes fused basally or not, but in the Limnephilini lateral lobes not 
entirely fused to median; relative proportions of lobes highly variable 
between taxa. 

Following is a key to tribes of Limnephilinae, using males only. 
The females proved intractable in the attempt to discover cohesive key 
characters and are best identified in association with the male, or by 


comparison with drawings. This key is good only for the study area. 
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Key to the Males of the Tribes of Limnephilinae 


found in Alberta and eastern British Columbia 


la. - Lateral arms of aedeagus simple, spiniform, 

or apparently so (fig. 542), with no accessory 

spines or lobes; originated dorsad or ventrad 

of aedeagal base (figs. 531,547,568,580), not 

Latenad ta. uiet:. odacem ine Seeds Oe Haren O14: DA eclaye < doues's 3 28 
lb. - Lateral arms clavate, multi-lobate, multi- 

spinate, parti-membranous, or combination of 

these (figs. 473,486,527); or if spiniform 

(fig. 367), attached laterad of aedeagal 

hases. vast sia’. Pees. odet. dlander.- dé vrdce Limnephilini (p.156) 
2a.(la) - Ejaculatory duct terminated at extreme tip of 

median shaft of aedeagus, including lateral 

lobes or processes, excepting lateral arms 

b£55.4¢5.3 1 9526954 Z omaas. TX: oF. Sum Saeds Stenophylacini (p.291) 
2b. - Ejaculatory duct terminated basad of extreme 

tip of median shaft, on dorsal surface of 

shaft (figs. 550,553), or between longer distal 


TobesmGsin. SOS) Adadh. Ae ades.- Baan Chilostigmini (p.302) 


The Tribe Limnephilini Schmid 


Character synopsis of the Limnephilint.—Pronotum more developed 


than in other tribes of the sub-family. Base of pro-femur and apex of 


opposing tibia with or without black brushes. Spur formula varied. 
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Wy) 
Wings medium or small, not reduced, similar in both sexes. Fore wing 
evenly strap-like, little wider at stigma, with oblique, truncated apex. 
Hind wings much larger than fore. Fore wing colouration strongly con- 
trasted; with large clear streak in mid-wing, second at proximal end of 
apical cells, third at distal end of M4+5, and fourth in thyridial cell. 
Chord of fore wing very oblique to body, weakly broken. Hind wing chord 
parallel to body, zigzagged regularly, strongly accentuated. 

Male genitalia with posterior edge of tergum VIII finely, not 
densely, spinate. Segment IX with postero-lateral edges convex or not, 
as support to cerci. Cerci very varied in size and form. Intermediate 
lobes of segment X varied, pincer-like in opposition to neighbouring 
cerci or not; with lateral teeth or not. Claspers varied, base button- 
like, to almost vestigial; free part slender, directed almost horizontal- 
ly. Aedeagus strong, large; median shaft very simple, unarmed, folded 
and extensible at base or not. Lateral arms with slender base and 
expanded, spinate tip. 

Female genitalia with segment IX of two parts in most taxa, well 
developed, close set. Dorsal part prominent or not, without prominent 
lobes. Appendages present or not; large, free; fused solidly, either to 
segment IX, or segment X. Segment X much smaller than segment IX; 
cylindrical, slender, deeply cleft or not. Segment X large, with thick, 
fleshy walls, hardly cleft at all; extended as one piece, not separate 
scales as in Stenophylacini. Ventral lobes of segment IX large, convex, 
in contact ventrally. Supra-genital plate large, free, prominent, ogival. 
Vulval scale tri-lobed, incompletely fused to sternum VIII, intervening 


sutures clearly visible. 
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Key to Genera and Sub-genera of Limephilini found 


in Alberta and easter British Columbia 


ApexsOteroreawinpanotched (fio, l4la).. .; 
ga eta tee waa evista soe). Nemotaulius (Macrotaultus) (p.249) 


Apex of fore wing smooth, without indenta- 


ees ae Ott ee eee oie cus CMs Sale BRS Sos Philaretus (p.269) 
Spa b gis Peleg EWE 6 6 By casench tng 6 6 ca NOI GPO ELCs Seen Re on Pane Be 3a 
Fore wing with one or more longitudinal, 

median, silver lines bordered with black 

Re fete ys cana s genet ciieh ede anaiain (Sen elale 6 BTA" Hesperophylax (p.284) 
Fore wings without such lines; £3 of both 

WaT OMS OSS 10) Otte See Beira euc sities adele ho «cs bieuul otal oie “albus sede abi Nets Youssou 4a 
R4+5 of hind wings strongly tinted brown 

ce ASS SAR Ce ERIS SNAP Sat en Pe mee Grammotaulius (p.246) 
R4+5 of hind wing not so coloured. Spur 

for ae Leo: 4 Sad © eso © Deal a2 O2e8 at, Grats a Uebheratatste leis w'c:) aia ain sl arw eae 5a 
Dorsal? strap of, segment, .IX well developed: w. x. a.iie satis 6a 
Dorsal strap of segment IX very narrow, 

recessed into gseomenta Vics semis tis Petes wel s sicisiciec stone 8a 


Wing span less than 20 mm; fore wing poorly 

TETO LACS ses fe po loia's fois wie ne tiene baree rea ye wate otter crake bs ams Aretopora (p.272) 
Wing span greater than 25 mm; fore wing 

Sermopene ty Fleer ge Re RECS co 1 GROTH LTO CIARA SRL SO ROLL Set CeCe ne ee 7a 


Dorsal strap of segment IX of male large 
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plate overhanging remainder of genitalia 

st ul Soy hearer acl canted creas, saben Lenarchue (Lenarchue) 
Dorsal strap of segment IX of male quite 

short, but prolonged by large plate formed 

by fused cerci (fig. 501)....Lenarchus (Paralenarchue ) 
Cercus of male strongly toothed, segment 

PARDOLTOW SI NTOUCKOUT Mtl gem aaU ais cec': sls > 


Wee en ee ne ee Co ae Clistoronta (Cltstorontella) 


Chord of hind wing in regular zigzag, 
Harel Le lCOqDOUy at ieee wee sees tesa ges Limnepht Lue 


Chord of hind wing not in zigzag, not 


at Se LOMO Verte eee ey seni ek ek ain Dace sini sice «as hae 


Intermediate lobes of male segment X much 
Smell eens COLCL  mDULTON- 11K dae sis cis crore ats « Asynarchus 


Intermediate lobes of male segment X plate- 


ARG reSVINECOIIN SY Ole TeCUUCCGt wes star + als Co OR poise a eee 


Fore wing reddish, uniformly irrorate, or 

with regularly spaced minute patches of 

DYOWiere crrsta ware shelve tavacs Vater s Siete Ws taereeaL al eorear eels Anaboltia 
Fore wings otherwise coloured; patterned 

with bars or large patches of colour, 

ranging from black to almost hyaline..... 


Este ee meer eT ie wee carieentrs ©) Gree sitic iste a) ehetn cue e Fe Ltmnepht lus 


The Genus Ltmephilus Leach 
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(p.276 ) 


(p.278) 


(p. 252) 


(p. 159) 


genus is represented in the study area by 33 species, of which 
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two are new, and one is known only from the female. In 1955 Schmid 
arranged the species of the genus in species groups. Sixteen groups are 
known from the study area. Besides these are three species which he did 
not classify, even though he placed other single species in groups of 
their own. In this study these three single species are placed in mono- 
typic groups. According to Schmid (1955) the characters of this genus 


are the same as for the tribe. 


Key to the Males of species of Limnephtlus 


from Alberta and eastern British Columbia 


la. - Postero-dorsal edge of tergum VIII spinate or 

SETOSE MTA USne OT US FOZ) ens escent te cheats oh seve nesses evens 2a 
1b. - Postero-dorsal edge of tergum VIII not spinate 

OTPSCLOSE LID. GOO Jere. commas oe sce ce tius pln eww e cea sen aees 23a 


2a.(la) - Spinate area of tergum VIII produced posterad, 


or ventrad, to varying degrees (figs. 326,342, 


SO ORS PSE re ore heres be sels ere tele we wie ee sre tives ernie iede's alts’ oes easel 3a 
Z2D\ - Spinate area of tergum VIII not produced (figs. 
Donte OLA 216), 02, SOR oN ts eee «hice te t's easaids buss ed viele wees 21a 


3a. (2a) - Spinate area of tergum VIII light or heavy 

bulbous lobe projected well posterad of mem- 

branous connection to segment IX (figs. 291, 

SOUSA 2S 40G) eta. cere s sees pet osc Aoki Fc OC ee a 4a 
SDs - Spinate area of tergum VIII not projected well 

posterad of membranous connection to segment 


IX};°not bulbous or spinate ventrally... cc wce ee eeceveeeeces 18a 
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Mesal face of cercus with one or more black, 


strongly sclerotized teeth (figs. 270,292, 


Teeth basad of distal edge of cercus in single, 

dorso-ventral row (figs. 265,278,301,320)......... APRA 6a 
Teeth of cercus not arranged thus on cecceeceieccsscssrnccnes lla 
Lateral arms of aedeagus distally as acuminate, 

meso-dorsal, sclerotized teeth flanked by at 

least partly membranous, extensible ventro- 

lateral lobe (figs. 266,280,293)... ..csverssenssereevescvens 7a 
Lateral arms of aedeagus, if distally divided, 

with ventro-lateral lobes sclerotized, rigid, 

not membranous or extensible (figs. 299,322).......esseeeee 10a 
Median lobes of segment X long, laminate, 


narrow, dorsally curved blades (figs. 264, 


Median lobes of segment X not as above; short, 

wide basally, tapered distally (figs. 270, 278)..........+.- 9a 
Median lobes of segment X parallel almost to 

tips (fig. 264); spinate dorsal process of 

tergum VIII large, globose,.....c.sssseeeeees 

Re Pe eee eee ee ee Limnephtlus sublunatus Provancher (p. 174) 
Median lobes of segment X tapered evenly and 

gradually distad (fig. 291); spinate postero- 

dorsal process of tergum VIII long, tapered, 


directed ventrad: «.s.s. Limmephilus susana Nimmo n. sp. (p. 184) 
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9a.(7b) - Distal process of clasper long, thin, tapered 

(fig. 269a); spinate process of tergum VIII 

Farge? globose +. FPHPTNe. f. Limnephtlus sansont Banks (p.176) 
9b. - Distal process of clasper short, stout, blunt 

(fig. 278); spinate process of tergum VIII 

small, thumb-like.......... Limnephtlus hagent Banks (p.180) 
10a. (6b) - Tip of clasper black, strongly sclerotized, 

with dorsally directed tooth (fig. 320); 

median lobes of segment X hooked postero- 

Verntrad. Wren, feerr. Pate). Limnephilus externus Hagen (p.197) 
10b. - Tip of clasper not so armed, blunt (fig. 298); 

median lobes of segment X tapered, directed 

directly postero-dorsad, with no hook....... 

LEPRS s PE Oe rece eas Limnephtlus tndtvisus Walker (p.188) 
lla. (5b) - Median lobes of segment X directed directly 

postero-dorsad (fig. 326); spinate lobe of 

tergum VIII directed ventrad, located between 

ESPC1L PETES, BIG, PRL RP. 299 Ltmephtlus sericeus (Say) (p.200) 
Lib: - Median lobes of segment X wide basally, 

tapered abruptly to thin tooth curved dorso- 

anterad (figs. 385,402); spinate process of 

tergum VIII directed backwards over genitalia........... 12a 
12a. (11b) - Clasper with wide base, tapered gradually 

postéero-dorsad® (FISTSSSS ) PEs Pes. VEeeP ee... 

LEER EOD FEE IS. COTS Limmephtlus perpusillus Walker (p.225) 
E20; - Clasper originated abruptly from base, almost 

rectangular in lateral aspect, divided shallowly 


GrsGal yy. (ele 402) te. vctniy els Limephtlus labus Ross (p.231) 
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13a. (4b) 


Hotel 


14a. (13a) 


14b. 


15a. (14a) 


15b. 


16a. (14b) 


16b. 


17a. (13b) 


17h, 


18a. (3b) 
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Median lobes of segment X with distal portion 
CUTVed: GOrsadPCEtost S05 9565 AOR INTE Pires ccc er eer neces 14a 
Median*lobes«of-segment«X:-otherwisem iv. scree cess ooh ee 17a 
Median lobes of segment X long, narrow, evenly 
Tapered®throughout= length @( fires? 3045390) 5... 6 ce ae ee 1Sa 
Median lobes of segment X otherwise......cseceseveveveees l6a 
Clasper with wide base, abruptly narrowed to 
finger-like distal portion (fig. 304)....... 
HERE E Ma Renee Oreo 6 eR Limmephilus infernalis (Banks) (p.190) 
Clasper with short base; short, blunt (fig. 
S90} per. 20M Fay PRORE OFS Iimnephtlus argenteus Banks (p.227) 
Clasper base very short; cercus narrow, long, 
dark, strongly sclerotized on distal edge 
(figs. 4408 ;409) .. 08% Limnephilus minueculue (Banks) (p.233) 
Clasper with long base; cercus with wide base, 
Shonen rounded? ( £igmeses \\. Pas. WAP, AFF RES. 
ONHS.;. AASIDe ABLOTAA, TOPEA. Itmmephilus sptnatus Banks (p.217) 
Both cerci and median lobes of segment X 
short, strongly sclerotized, massive (figs. 
ABSYASA NOveS, OF. SREMEDS, . Limnephtlus canadensts Banks (p.242) 
Both cerci and median lobes of segment X long, 
slender, tapered, strongly sclerotized (figs. 
352 a555 user nevnevn Mi enred ANS Limnephilus femoralte (Kirby) (p.203) 
Lateral arms of aedeagus distally bilobed 


(figs. 286,429); cercus relatively short, 


Lateral arms of aedeagus simple (figs. 344,350); 
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COrcuseVery, LONT. eS LENCO Tas ge oN ts eee st es ec te se ce ee 20a 
Cercus long, parallel-sided; clasper short 

(Et Oe Zee Bak. ch cau. 9 he ik Limnephtlus rhombicus (L.) (p. 239) 
Cercus short, triangular; clasper with long, 

narrow distal process (fig. 284).......++. 

ON ee re Limnephilus partttus Walker (p.182) 
Postero-dorsal edges of segment IX distinctly 

concave; clasper long, acuminate (fig. 350) 

AO Ce ee Limnephtlus valhalla Nimmo n. sp. (p. 211) 
Postero-dorsal edges of segment IX not concave; 

clasper short, blunt (fig. 342).........s6: 

Nacsa ae ore tcra peceeeeeesLtmmephilus moestus Banks (p. 208) 
Clasper massive, with distinct dorsal tooth 

Ri 4 2 i ee ie Limnephilus ntgriceps (Zetterstedt) (p. 237) 
Clasper otherwise , (£19. 370) arccine « suehi ewes ccc cee escccees 22a 
Median lobes of segment X long, with irregular 

edges; disto-lateral tooth present (figs. 273, 

274); no teeth on mesal face of cercus...... 

DCE as en Le OT Limnephtlus extractus Walker (p.178) 
Median lobes of segment X short, with smooth 


edges; directed postero-mesad to teeth of mesal 


faces ,of ucexci, | (figs. 0.57 0571) ok. ices tenes 

PARE PE a ES Limnephtlus hyalinus Hagen (p. 219) 
Clasper with long, narrow base (figs. 375,414)........... 24a 
Clasper with short base (figs. 337,355,360)..........+0-- 27a 


Lateral arm of aedeagus expanded distally; 
blade-like, fringed peripherally with spines 
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25a, (24a) 


25b. 


26a. (24b) 
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Lateral arm not expanded distally (figs. 
SMALLS eerste iia cterethels|~ « olvlp + nis 00 + enn OR OOO LOE 26a 
Cercus deeply cleft distally, with distal 
ends of each lobe black, strongly sclerotized 
CPE US SUS SLU) als teens sais ce Limnephtlus ornatue Banks (p.193) 
Cercus not cleft, trapezoidal in lateral 
aspect (fig. 315); meso-distal edge with 
distinct, regular, black tooth or spine 
Gee. mS) ie Amc wemsee Limnephiluse ptcturatus McLachlan (p.195) 
Lateral arm of aedeagus reduced; simple, 
distally spinate, membranous lobe (fig. 377); 
cercus triangular, vertically high (fig. 375) 
“4 Meas ei go aC uC Limnephilus secludens Banks (p.221) 
Lateral arm of aedeagus long, thin, with 
three or four distal spines across median 
shaft (figs. 416,417); clasper large, thin 
plate directed mesad, with black, dentate, 
dorsal edge (figs. 414,418).........sseee> 
“Sage 5 MAID OO ee Limnephilus kennicottt Banks (p.235) 
Tips of median lobes of segment X directed 
dorso-laterad (figs. 355,380)... ..ccsesccessencsevsenedes 28a 
Tips of median lobes of segment X not directed 
dorso-laterad (figs. 337,347,360,395).....ecesseecccevees 29a 
Clasper with disto-lateral tooth (fig. 380) 
RHA Paes ota titty Sr Tove ar Croats sree Limnephilus janus Ross (p.223) 
Clasper without such tooth; much smaller than 


median lobes of segment X..... Limnephitlus lopho Ross (p.213) 
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- Lateral arm of aedeagus curved sharply 

NOnSsad MEnO CEO LODGU Ml £108) S540" SOD) ciigmits cipisi qucve oasis @ o2s & 
- Lateral arm of aedeagus straight or, if 

turned dorsad, not sharply; not bilobed 

is CLs Van D Sam SOOO Gil ctrl Gutetsiehs ices aisieles steer eTke 6 be We ons 


- Cercus short, wide, thick (figs. 395,396) 
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She ee em Gu ere nee Ltmnephilus alberta Denning (p.229) 


- Cercus long, narrow, thin, with concave 


MESA UMTACEM GUNS 711647049 | clas bce ous eis oie 


i SG A Po eas Limnephilus cockerellt Banks (p.210) 


- Cercus long, narrow, tapered, with meso- 
distal tooth; median lobes of segment X 
set higher than cerci, arched, lyre-shaped 


Inscorsalgesnect) (1109S 55,550) esis « 


BREEN oe aay Ce ns Ay Seale eee Limnephilus nogus Ross (p.206) 


- Cercus short, squat, distally rounded, with 
concave mesal face; median lobes of segment 


X set low, between cercus, lamellar, parallel 


(SEes 500.50 1)) aa ers Limnephtlus parvulus (Banks) (p. 21 


Key to the Females of species of Limnephtlus 


from Alberta and eastern British Columbia 


- Segment X distinct from segment IX, either by 
virtue of a distinct suture line or abrupt 
decrease in size, or both. Segment X partly 


recessed into segment IX or not (figs. 268,295, 


5) 
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3a. (2b) 
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4a. (3b) 


4b. 


Sa. (4a) 
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DeMe OOM AON rier ts eciragton ys caesar a Tae nin oo 8 SF eb 8 ho ees 2a 
Segment X fused to segment IX; no suture 
lines or abrupt decrease in size; demarcated 
byveitenceaeclivicy or.noc (figs, 296,516, 
SOU OO OM AUC Sa loa a0) Gddats cis sso sis aicls ps 4 o4 esse 2 99 4 0 a0a(s 4 17a 
Segment IX with ventro-lateral lobes separate, 
distinct; demarcated by sutures (figs. 271, 
CSUN oad Gale ao) iia vy feieinis es yess sg ss 6 av ss 59 910-0 9 0 0i9 oe vie 13a 
Segment IX with ventro-lateral lobes, or not; 
if present, an integral part of segment, not 
separated by sutures (figs. 268,331,340,369, 
eT OON atte ce cirte tie y iss oitaie a cone se sisiarsisislileiriale e916 pieles 34 s'o 9 5 3a 
Segment IX with distinct dorsal and ventral 
portions joined by laterally constricted strap; 
segment X flanked dorsally and ventrally, not 
Paveraliy (eles. 2a6 seus. ONO) 5 css ele sats se Ors ss or 5 5 Pa wb 
Segment IX not constricted laterally, or segment 
X not flanked dorsally, or ventrally (figs. 336, 
SOOO edie ees tee ein sie eter croteteia a » abs wre enue et clalsieis.c wie'sietarstsreiaye 4a 
Segment X with dorso-lateral lobes (figs. 313, 
Ba SOOROOS FAUO STL 2) cat siete sie icty sietslo se oeia 6 6 ciele ee caine: Ge Sa 
Segment X without dorso-lateral lobes (figs. 
SAO SOO ae cae cists ts cree ata levonetenareeress Si cunc ate ceeieie ters) crsle ee ein pio leis b's 10a 
Opposing edges of median and lateral lobes of 
vulval scale very close, at least at base; if 
close only at base, in form of v-pattern (figs. 


DOU oS A Uy AUS) ee aie ee Vic tise fs so ser 4 $1es+ 40 6 6,01) Pe wide ws eee ¢ 6a 
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5b. 
6a. (Sa) 
6b. 
7a. (6a) 
7b. 
8a. (6b) 
8b. 
9a. (5b) 
9b. 
10a. (4b) 


Opposing edges of vulval scale lobes markedly 


separated (figs. 314,336)......... DONTE Ae ae e's 6 6's # piege.e 


Dorso-lateral lobes of segment X tapered in 


lateral aspect (figs. 383,412)... ...cceccveceesceseees 


Dorso-lateral lobes of segment X not tapered; 


blunt or rounded distally (figs. 331,406).........e.. 


Lateral lobes of vulval scale with concave 

ventral faces in lateral aspect (fig. 383)... 

ERLE REE RE PEELE EEE Ltmnephilus janus Ross 
Lateral lobes of vulval scale in lateral 

aspect with ventral faces not concave, median 

lobe markedly longer than lateral lobes (fig. 

ATO \OPELOE, VSN Se. PY Limnephilus minusculus (Banks) 
Meso-dorsal lobes of segment X, immediately 

dorsad of anus, black, long, very thin, 

acuminate in lateral aspect (fig. 331)..... 

ne ae ape eee eee eT OS: Limnephtlus sericeus (Say) 
Meso-dorsal lobes of segment X immediately 

dorsad of anus short, triangular, blunt in 

lateral aspect (fig. 406)..... Limnephtlus labus Ross 
Dorso-lateral lobes of segment X long, thin, 
finger-like :(fig4<313) 2% Limnephtlus ornatus Banks 
Dorso-lateral lobes of segment X short, squat, 
triangular’ (figs «9335 5536) Poses. i. ween 

FRA. ABDERT. PP EGAY ETRE Limnephilus femoralis (Kirby) 
Segment IX with distinct, trapezoidal, lateral 

lobes projected postero-laterad of segment X 


(RUCS 5540) weilrensieies 6s. 5.0.00.6 Limnephilus nogus Ross 
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(p.223) 


(Diesoo 


(p.200 ) 


(p.231) 


(p.193) 


(pa203)) 


(p.206) 
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14a. (13a) 
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Segment X without such lobes, with minute 
dorsaieport ion (fi02) 5900). ea 
Ai Peg eo Oe I Limnephilus sptnatus Banks (p.217) 

Cercus short, squat, rounded, appressed to 
top surface of segment X (figs. 295,388)......... A PNP con Ore 
Cercus long, lamellar, attached to segment 
IX basally, otherwise free (fig. 268)..... 

Be Se ey .....Limnephilus sublunatus Provancher (p.174) 
Median lobe of vulval scale approximately 
equal to lateral lobes (fig. 389); segment 
X oriented vertically in lateral aspect 
Ce PST Ey a eae Limnephilus perpustllus Walker (p.225) 
Median lobe of vulval scale projected well 
beyond lateral lobes, up to twice their 
length (fig. 294); segment X oriented antero- 
posterad (fig. 295)... ...s.eercerrevereseens 
io) err we gxeieren Limnephilus susana Nimmo n. sp. (p.184) 
Genitalia with cercus or cercus-like lobes 
dorsad of segment X (figs. 271,290,324,431).........-2+00- l4a 
Genitalia without cerci; segment X conical 
in ventral aspect (fig. 437)..........+-+, 
ic ote waged: Shas. S00. Limnephilus canadensis Banks (p.242 ) 
Vulval scale small, shallowly recessed into 
sternum VIII (figs. 290,325); cercus in 
lateral aspect not divergent from segment X 
(£1 85:95 290 55 25)) S seiasess spur perms Snes siepe]> « Oe ere Rivloioiste es 15a 


Vulval scale large, deeply recessed into sternum 


eof 
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17s 


18a 


e( 17a) 


18b. 


19a 


. (18a) 
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VIII (figs. 272,432); cercus in lateral 

aspect divergent widely from segment X 

(fiesen ches ol ) LOR. OF. BRST. AR. TOURAIY, 6. cece oes oloa 
Ventro-lateral lobe of segment IX divided 

asytwoasclerites (fiig., 290) twn. Anes. wm 

hut. aot, fused. yanks: we Ltimephtlus partttus Walker (p.182) 
Ventro-lateral lobe of segment IX undivided, 

of one piece (fig. 324)...L¢mnephilus externus Hagen (p.197) 
Base of cercus dorsad of segment X (fig.271); 

squarely sc lefty dis to-late ral Ly. ou srscce sors 

Ces ORT Co eR TT Limnephilus sansont Banks (p.176) 
Base of cercus antero-dorsad of segment X 

(fig. 431); segment X not disto-laterally 

er ee CL Co eonbe Limnephilus rhombicus (L.) (p.239) 
Ventro-lateral lobe of segment IX separate 

and distinct from dorsal part of segment by 

suture or. membrane (figs.! 307,318, 363,419) 25% 0.05% G8 oes 18a 
Ventro-lateral lobe of segment IX not dis- 

tinguished from dorsal part of segment by 

suturea(tigs,. 282,546,378, A400)26Cne AeREUGaukh ne MS ARsoa 
Segment X with pair of dorso-lateral lobes 

orecerci (figsi« SO02m307RS189S749m. SeRERY E45. 6.5. eas ces 19a 
Segment X without dorso-lateral lobes (figs. 

363, 5940419 ,AZ6) arian. ome. CERES. CORR FIRE ee ie ccc cee eee 22a 
Distal end of segment X composed of pair of 

meso-dorsal lobes or scales and single ventral 


lobes (Giiesa6508¢419)). Lateral. aspe = Ree i Pa ke epee ie, We ~~ 20e 
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19bs 


20a. (19a) - 


20b. 


Zia 


~C19b) 


MY 


22a 


. (18b) 


22b. 


23a 


. (22b) 


23b. 


Distal end of segment X without such lobes 

(EUCS eM SUSNS 1a) ceased ints raw e sere sates nea soe er ss 2la 
Ventro-lateral lobes of segment IX roughly 

rectangular in lateral aspect, oriented 

vertically (fig. 318), the two lobes meeting 

but notefused ventrally (tig, 319),....... 

POUR Oa acs iaie ox eis .. .Ltmephilus picturatus McLachlan (p.195 ) 
Ventro-lateral lobes of segment IX triangular 

in lateral aspect (fig. 307); not meeting 

ventrally (fig. 308). . .aswewiy we cis eile ce ee 

POR e reas ss Limnephilus infernalte (Banks) (p.190) 
Dorso-lateral lobes of segment X flanked 

laterally by rectangular walls (figs. 373, 

LOE WR Bal 2 hr are wee a ae Limnephilus hyaltnus Hagen (p.219) 
Dorso-lateral lobes of segment X free, not 

Piankedslaterally= (£124) -002) Sess secs oes 

MEN oe cas ek ces Limmephtlus tndivisus Walker (p.188) 
Segment X composed of massive, mesally com- 

pletely cleft, postero-dorsai plate (figs. 

AVORAQO ic. Sie ote eae s et Limnephilus kenntecottt Banks (p.235 ) 
Segment X otherwise... ....ececccevcccecrcreccescscrecccers 23a 
Segment X indistinguishable from segment IX; 

massive, blunt, with small, simple anal aperture 

at extreme posterior end (figs. A255426) 3% 

Rey GI & Limmephtlus ntgrtceps (Zetterstedt) (p.237) 
Segment X not massive; deeply cleft mesally, 

tapered posterad in lateral aspect (figs. 364, 


SOA me Mes a eittcus «iste oh vi aars see tela ye sabes Lhe oe eurene. 
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24a.(23b) - Ventro-lateral lobes of segment IX high, 

narrow, oriented vertically (fig. 394) 

erverrers vececcceecceeeeess Limnephilus argenteus Banks (p.227) 
24b. - Ventro-lateral lobes of segment IX almost 

as high as wide, with no special orienta- 

tion (fig. 363).........Limmephilus parvulue (Banks) (p.215) 
25a.(17b) - Ventro-lateral part of segment IX produced 

posterad as narrow, tapered lobe (figs. 282; 

ZOO D460 Nene eae eat a RC MOOR ION IOC Wintec etter 26a 
ZoDe - Ventro-lateral part of segment IX produced 

posterad at most as very broad-based, 

abruptly tapered lobe (figs. 2765 559 sO7 65400) a. sin = sian 29a 
26a. (25a) - Dorso-lateral lobes, or cerci, of segment X 

long, thin, well separated from remainder of 

vulval scale much longer than lateral lobes..........-e+- ia 
26b. - Dorso-lateral lobes, or cerci, of segment X 

short, rounded distally, lamellar (figs. 346, 

354); median lobe of vulval scale no longer 

than lateral Lobes fii. as neues cto so bbiee ce as ne 6 ois te tere nis 28a 
27a. (26a) - Segment X cleft laterally (fig. PATO Se Go 

SKE TE RT A Limnephilus species 1 (p.186) 
27b. - Segment X not cleft laterally (fig. 282) .o0 

SSCL OL Se en oe Limnephilus hageni Banks (p.180) 
28a.(26b) - Segment X with dorsal lobes located laterally 

(Fi gi s55 4). care Linnephilus valhalla Nimmo n. sp. (p.211) 
28b. - Segment X with dorsal lobes more mesally 


located ((fig. #345)w..6.. 605. Limmephilus moestus Banks (p.208) 
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29a.(25b) - Segment X cleft laterally (figs. 276,378).....sssseweees 30a 
29b. - Segment X not cleft laterally (figs. 359, 
AQOVMPIRRVE ERNE (RU Ieee CRS Oe ee Ee acts ote ssc e nto necees 3la 


30a. (29a) - Dorso-lateral lobes, or cerci, of segment 

X small, short, reaching no more than half- 

way to extremities of segment (fig. 378) 

MOT. « FOROS Laks weeeeeeLtmnephilus secludens (Banks) (p.221) 
30b. - Dorso-lateral lobes, or cerci, of segment 

X large, triangular, equally as long as 

segment (fig. 276)..... Limnephtlus extractus Walker (p.178) 
3la.(29b) - Segment X deeply cleft dorsally (fig. 401) 

Pte oe Bol kee era Limnephilus alberta Denning (p.229) 
31b. - Segment X not deeply cleft dorsally (fig. 


SSB). LRA Ate. s PA SRORT a. eres Limmephilus lopho Ross (p.213) 


The subcentralts Group 


Members of this group are recognizable in the field by wing pattern. 
This consists of a series of dark brown bars on lighter background; 
initially with median longitudinal band in vicinity of subradial cell, 
terminated at chord; distad of chord are two shorter bands, one between 
fl and £2, the other on f4; remainder of wing irrorate to very irregular- 
ly patterned. Males are distinguished by thin, slightly concave mesal 
cerci, usually with short or long row of black teeth basad of distal ends; 
and by lamellate, tapered, median lobes of segment X (figs. 275,278,291). 
Females are distinguished by presence of cerci or cercus-like postero- 


dorsal lobes of segment X, and by segment X being separated from remainder 
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of genitalia by suture line (figs. 268,271,290). 


Linnephilus sublunatus Provancher, 1877 


Figures 138a,138b, 264-269 ,607 


Limnophilus sublunatus Provancher, 1877: 243. Provancher, 1878a:146. 

Provancher, 1878b:131-132. Schmid, 1955:135. 

Limnephtlus sublunatus; Banks, 1907a: 37. Betten, 1926:529. Betten, 

1934: 333-334. Milne, 1935:44,52. Milne, 1936:59. Ross, 1938b: 

34, Betten and Mosely, 1940:129. Banks, 1943:341-342. Ross, 1944: 

298. Ross and Merkley, 1952:448. Robert, 1960:59. Wiggins, 1961: 

700-701. Fischer, 1968:331-332. 

Limnophtlus americanus Banks, 1900a:253. Ulmer, 1905a:19. Ulmer, 1907a: 

43. Essig, 1926:175. Fischer, 1968:331. 

Limmephilus americanus Banks, 1907a:36. Betten, 1934-520; Milney 1935: 

52. Ross, 1938b:34. Fischer, 1968:331. 

Limnephilus macgillivrayt Banks, 1908a:263. Milne, 1935:44,51. Milne, 

1936:59. Fischer, 1968:331-332. 

Males of this species are distinguished from males of other species 
of the group by long, smoothly curved, lamellate cerci (fig. 264), and 
by similar median lobes of segment X which are curved dorsad and rather 
blunt distally. Females are distinguished by thin, delicate cerci of 
segment X, which are apparently attached to segment IX; segment X re- 
cessed into segment IX, long, tapered, thin walled, in lateral aspect 
(E1g78268)< 

Description.—Antennae pale yellow. Vertex of head brown-yellow, 


except for paler warts. Thorax pale yellow, with light brown patches on 
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dorsal areas of pleura. Brush of anterior femur of male half length of 
femur; sparse, with short, black spines. Fore wing length of male 13.9 
mm; orange brown, clear areas hyaline; costal margin clear for two-thirds 
of length. Stigma light brown. Venation as in figs. 138a ,138b. 

Male genitalia. (Specimen from Canmore, Alberta). Postero-dorsal 
edge of tergum VIII produced posterad as large spinate bulb; spines 
black, sparse. Dorsal strap of segment IX of uniform width, overhanging 
main body of segment at angle of about 45° (fig. 264). Main body of 
segment IX almost square; posterior edge directed mesad under postero- 
dorsal corner, which has finger-like aspect laterally. Clasper long, 
with wide base tapered quickly to finger-like dorsal portion. Segment X 
with median lobes long, thin, lamellate; distal third of dorsal edges 
black; lobes slightly up-turned in lateral aspect, warped in dorsal 
aspect (fig. 265). Cercus long, narrow, of uniform width, with distal 
end black-toothed; with slightly darker dentate ridge two-thirds of 
distance from base (fig. 265). Lateral arms of aedeagus bipartite 
distally; dorsal lobe sclerotized, dorsally directed spine (fi ge 9266) 
ventral lobe membranous except for clear, sclerotized tip with fringe of 
brown setae. 

Female genitalia. (Specimen from Canmore, Alberta). Vulval scale 
with slight concavities at posterior edges of lateral lobes; median lobe 
distally blunt, longer than lateral lobes (fig. 269). Segment IX with 
lateral faces deeply depressed, recessed anterad as flanges. Ventral 
area directed posterad under segment X as acuminate plates (fig. 268). 
Supra-genital plate large, semicircular, with hyaline basal area; with 
rectangular, membranous, basal area. Segment X very deeply cleft mesally 


(fig. 269), with acuminate distal tips to lateral lobes; in lateral 
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aspect segment tapered gradually posterad to tips. Cercus long, narrow, 
distal half clothed with short, fine, hyaline setae; cercus slightly 
longer than segment X, apparently attached to segment IX. 

Notes on biology.—Specimens of this species appear to emerge from 
pools, sloughs or lakes fringed with horse-tails, or sedges. The flight 
period extends from July 1 to October 3. My records are insufficient to 
define a peak. 

Geographical distrtbution.—The known range of this species extends 
from British Columbia, Idaho and Colorado to New Hampshire and Quebec 
(fig. 607), with a large, mid-continental blank. In Alberta it is con- 
fined to the passes, and low valleys, of the mountains and foothills. 

In altitude it ranges from about 4,100' to 6,878'. I have taken speci- 
mens at the upper limit, but on the whole it is usually taken at the 
lower altitudes. 

I have examined 45 specimens, 17 males and 28 females, from the 


study area. 


Ltmnephilus sansont Banks, 1918 


Figures 269a-272,608 


Linnephilus sansont Banks, 1918:19. Dodds and Hisaw, 1925b:386. Betten, 
1934:337. Milne, 1935:44,51. Ross, 1938b:39. Ross, 1944:298. 
Ross and Merkley, 1952:448. Fischer, 1968:295. 
Limnophilus sansont; Schmid, 1955:135. 
Males of this species are distinguished from males of other species 
in the group by long, thin, tapered, dorsal process of clasper; by 


laterally toothed tip of median lobes of segment X; and by row of heavy, 
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black teeth on mesal face of cercus (fig. 270). Females are distinguished 
by large, isolated cerci of segment X, and by segment X cleft squarely on 
latero-mesal faces (fig. 271). Venation identical to that of L. subluna- 
tus. 

Deseription.—Antennae dark brown; scapes darker, with antero-mesal 
faces pale, glabrous. Vertex of head almost black in ocellar triangle; 
remainder brown, with warts yellow. Thorax generally dark brown. Body 
of female generally rich red-brown, with dark brown only dorso-laterally. 
Brushes of male anterior femora on only basal half; of strong, black 
spines. Spurs yellow. Fore wing length of male 14.0 mn; light brown; 
costal area clear to distal end of sub-costa. Stigma present. Clear 
areas other than costal margin slightly cloudy brown to clear yellow. 

Male genitalia. (Specimen from Totem Creek area, Banff-Jasper Hwy., 
north of Lake Louise, Alberta). Postero-dorsal edge of tergum VIII pro- 
longed posterad as large, black, spinate bulb. Segment IX with very 
narrow dorsal strap directed postero-dorsad at about 45°. Main body of 
segment square; posterior edge indented at clasper bases as wide, thumb- 
like process dorsally (fig. 269a). Clasper with long, narrow base and 
long, thin, finger-like dorsal process. Median lobes of segment X with 
small disto-lateral tooth; dorso-lateral edges black, denticulate; 
attached to mesal edges of small, basal plates. Cercus triangular, with 
posterior edges black, dentate; with strongly sclerotized, dorso-ventral, 
black, dentate ridge (fig. 270). Aedeagus essentially identical to that 
of L. sublunatus, except for slightly broader dorsal lobe. 

Female genitalia. (Specimen from Totem Creek area, on Banff-Jasper 
Hwy., north of Lake Louise, Alberta). Vulval scale median lobe blunt, 


little tapered, longer than lateral lobes (fig. 272). Ventro-lateral 
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lobes of segment IX square, with acuminate, concave process directed 
posterad (fig. 271). Supra-genital plate attached ventrad of segment IX, 
wide, with slightly flanged lateral edges, flanges folded mesad. Seg- 
ment X rectangular in lateral aspect, with square lateral clefts; in 
ventral aspect wide, triangular basally; cleft ventrally only slightly; 
dorsal cleft complete to cercal bases. Cercus located on posterior half 
of segment X, projected posterad beyond segment for half its length. 

Notes on biology. —Adults of this species are collected almost 
exclusively in the vicinity of sedge ponds or sloughs. The adult flight 
season extends from July 25 to October 3 with an apparent peak of emer- 
gence from mid-August to mid-September. 

Geographical distribution.—The known range of this species extends 
from Alaska to Colorado, though records are few (fig. 608). In Alberta 
it is confined to the mountain and foothill areas, ranging in altitude 
ETON O0ue t0bo, SOO) % 

I have examined 276 specimens, 103 males and 173 females, from the 


study area. 


Limnephtlus extractus Walker, 1852 


Figures 273-277 ,609 


Limephilus extractus Walker, 1952:34. McLachlan, 1963:157,161. Hagen, 
1864:835. Banks, 1892:363. Banks, 1907a:36. Banks, 1908a: plate 
18, figs. 6-7. Betten, 1934:324. Milne, 1935:44,51. Milne (Diese 
1943:192. Ross, 1944:298. Ross and Merkley, 1952:449. Morse and 
Blackie, 1955-95. bischer, 1968; 101-102. 


Gontotaulius extractus; Hagen, 1964:815. 
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Limmophilus (Goniotaultus) extractus; Hagen, 1861:260. 
Limophilus extractus; McLachlan, 1876b:7. Ulmer, 1905a:19. Ulmer, 

1907a:44. Betten and Mosely, 1940:135-136. Schmid, 10552 135., 

Males of this species are distinguished from males of other species 
of the group by long, slender, black, median lobes of segment X; by 
inconspicuous posterior lobe of tergum VIII; and by short, trapezoidal 
claspers (fig. 273). Females are distinguished by almost completely 
cleft segment X (fig. 277); by lack of separate and distinct ventro- 
lateral lobe of segment IX (fig. 276); and by laterally cleft segment X. 

Description. —Antennae yellow to pale brown. Vertex of head yellow, 
to very pale brown in patches. Thorax pale yellow with slight local 
darkenings to pale brown. Male with brush of fore leg spinate, black, 
occupying only basal half of mesal face, in narrow band. Spurs yellow, 
Fore wing length of male 12.4 mm; pale brown to yellow; costal margin 
clear to wing tip and beyond. Venation identical to that of L. subluna- 
tus. 

Male genitalia. (Specimen from Cold Lake, Alberta). Postero-dorsal 
margin of tergum VIII lightly setose; bounded laterally by depressions ; 
setae pale. Segment IX with short dorsal strap; strap with mesal process 
directed ventrad (fig. 273). Main body of segment abruptly expanded 
ventrad of dorsal strap, rectangular and featureless. Clasper small, 
blunt, attached to lower half of posterior edge of segment IX; trapezoidal 
in lateral aspect. Median lobes of segment X finger-like in lateral 
aspect; projected well posterad of cerci, black, each with small, distinct 
disto-lateral tooth (fig. 274). Cercus triangular, concave on mesal face, 
not projected posterad of segment IX. Aedeagus simple; lateral arms 


originated dorsad of median shaft (fig. 275); tips fringed with heavy 
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setae along dorsal edges only; setae increase in length distally. Median 
shaft attached to distinct basal, sclerotized collar. 

Female genitalia. (Specimen from Flatbush, Alberta). Vulval scale 
large, lobes well spaced; median lobe longer than lateral lobes, square- 
tipped, slightly tapered from base (fig. 277); lateral lobes curved mesad 
distally. Segment IX large, higher than wide (fig. 276); with slight 
latero-posterior lobes. Supra-genital plate semi-circular. Segment X 
fused to segment IX; of two pairs of lobes; cerci broad, triangular in 
lateral aspect; main body of segment cleft completely in vertical plane 
(fig. 277); cleft slightly in horizontal plane. 

Notes on btology.—This is a lake species. Adults are collected 
near sedge and other water weed-choked ponds and lakes. The adult flight 
period extends from May 22 to July ll. 

Geographical distributton.—The known range of this species is 
primarily boreal, extending from Great Slave Lake and central Alberta to 
the northern New England States (fig. 609). In Alberta it is confined 
to the central and northeast lowlands. 

I have examined 27 specimens, 25 males and two females, from the 


study area. 


Limnephtlus hagent Banks, 1930 


Figures 278-283 ,610 


Limmephilus hageni Banks, 1930a:226. Betten, 1934:336. Milne, 1935:44, 
S51. Ross, 1938b:36. Ross, 1944:298. Ross and Merkley, 1952:448. 
Fischer, 1968:173. 


Limnophilus hageni; Schmid, 1955:135. 
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Males of this species are distinguished from males of other species 
in the group by high, narrow clasper bases, with thick, blunt dorsal 
process (fig. 278); by row of black teeth extended only half way across 
cerci; and by dorso-laterally directed tips of median lobes of segment 
X. Females are distinguished by long, thin, cerci extended more than 
half their length beyond segment X; by absence of discrete ventro-lateral 
lobes of segment IX; and by very long median lobe of vulval scale (figs. 
282,283). 

Desertptiton.—Antennae light yellowish brown. Vertex of head with 
diamond-shaped black area with two corners occupied by lateral ocelli. 
Thorax light yellowish brown, with darker areas on thorax. Brush of 
male fore leg of single row of black spines extended along basal half of 
femur. Spurs yellow-brown. Fore wing length of male 11.8 mm; light 
brown, clear areas hyaline. Costal area quite clear; stigma slight. 
Venation identical to that of Z. sublunatus. 

Male genitalia. (Specimen from Forestry Trunk Road in area of 
Kananaskis Lakes, Alberta). Postero-dorsal edge of tergum VIII produced 
as short, black-spinate bulb. Segment IX with long, tapered dorsal 
strap; main body of segment stout, rectangular, with postero-dorsal 
angle directed mesad, furrowed (fig. 278). Clasper short, blunt distally; 
base high, narrow. Median lobes of segment X short, stout in lateral 
aspect, black distally, with tips curved dorso-laterad (figs. 278,279). 
Cercus large, with dorsal edge curved gently distad; posterior edge 
black, irregularly dentate; mesal face with short, curved dentate line 
from dorsal edge. Median shaft of aedeagus with distinct distal head; 
opening of ejaculatory duct at extreme tip. Lateral arms large, each 


bifid, ventral lobe membranous, extensible, distally fringed with long 
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setae; dorsal lobe sclerotized, toothed distally, with tooth directed 
dorso-mesad (fig. 281). 

Female genitalia. (Specimen from Forestry Trunk Road in area of 
Kananaskis Lakes, Alberta). Vulval scale with long, narrow, median lobe 
(fig. 283); lateral lobes small, widely spaced, lateral edges slightly 
flanged. Segment IX large, rectangular, with small ventro-lateral lobes 
(fig. 282). Supra-genital plate large, semi-circular. Segment X in- 
distinct from segment IX; deeply cleft dorsally. Cerci long, thin, well 
separated from segment X. 

Notes on btology.—Adults of this species are found in smaller ponds 
or sloughs with dense sedge and horse-tails present. The adult flight 
period extends from July 15 to September 22; my records are insufficient 
to indicate a peak period. 

Geographtcal distribution. —The known range of this species extends 
from British Columbia to Ontario and Great Slave Lake (fig. 610). In 
Alberta it is confined to the mountains and foothills, ranging in altitude 
Eros. OUU 2.CO 5.550", 

I have examined 26 specimens, 16 males and 10 females, from the 


study area, and one (male) from Great Slave Lake. 


Limnephtitlus partitus Walker, 1852 


Figures 139a,139b,284-290,611 


Limnephilus partitus Walker, 1852:32. McLachlan, 1863:157,161. Banks, 
19074-3577.) 9 Betten w19S4:550.2 Milne 71935: 20) 47. Milne. 19356760. 
Ross),71944:298, | Ross and Merkley ,~1952:448. Etnier, 1965: 149. 


Fischer, 1968: 252-253. 
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Males of this species are distinguishable by irregular posterior 
edges of segment IX (fig. 284); by high, narrow-based claspers, with 
dorsal process long, thin, directed dorso-posterad; by very wide dorso- 
posterior process of tergum VIII (fig. 285); and by small, sclerotized 
ventral lobe of lateral arm (fig. 286). Females are distinguished by 
divided ventro-lateral lobes of segment IX (fig. 290). 

Desertption.—Antennae black. Vertex of head black, warts dark 
brown. Thorax black in male, brown in female. Spurs light brown. Fore 
wing length of male 12.3 mm; brown, with large clear areas. Costal 
margin clear for about four fifths of length. Stigma present, with dis- 
tinct, white area immediately basad. Venation as in figs. 139a,139b; 
both fore and hind wings with cell between f2 and f3 pedicellate. 

Male genitalia. (Specimen from pond two miles east of Nordegg, 
Alberta). Tergum VIII black with pale ventro-lateral edges; postero- 
dorsal edge produced posterad as black-spinate bulge dorsad of genitalia. 
Dorsal strap of segment IX hyaline, discrete from remainder of segment 
(fig. 284); narrow in posterior aspect (fig. 285). Main body of segment 
Squat, with distinct bulge on dorsal edge. Clasper with base coincident 
with entire posterior edge of segment IX; dorsal process finger-like. 
Median lobes of segment X attached to mesal edges of lateral, concave 
lobes; massive, directed dorso-posterad; quite black. Cercus with distal 
edge black, dentate; with thin, weak line of teeth on mesal face. 
Lateral arms of aedeagus bilobed (fig. 286); dorsal lobe heavily scler- 
otized, distally spiniform, directed dorsally; ventral lobe hyaline, 
spatulate, fringed distally with setae. 

Female genitalia. (Specimen from pond two miles east of Nordegg, 


Alberta). Vulval scale wide (fig. 289); lateral arms with concave distal 
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faces; median lobe wide basally, gradually tapered distad, rounded. 
Segment IX with small dorsal body, divided to ventro-lateral lobes (fig. 
290). Supra-genital plate large, projected well posterad of vulval 
scale. Segment X completely cleft dorsally; anal opening wide, flared. 
Cerci short, acute-triangular in ventral aspect, held close to segment 
Ae 

Notes on btology.—Adults of this species are collected near ponds 
or sloughs thickly vegetated with sedges, or sedges and horse-tails. 
The adult flight period extends from August 7 to October 3. Peak 
emergence appears to be from mid-August to mid-September. 

Geographical distribution.—The known range of this species extends 
from British Columbia and Great Slave Lake, to Newfoundland (fig. 611). 
In Alberta it is confined to the mountains and foothills, ranging in 
altitude from 3,800' to 5,200'. 

I have examined 77 specimens, 49 males and 28 females, from the 


study area and Great Slave Lake. 


Limephilus susana Nimmo, n. sp. 


Figures 291-295 ,612 


Males of this species are distinguished from males of other species 
in the group by evenly tapered, dorsally directed median lobes of 
segment X (fig. 291); and by tapered, ventrally curved lobe of tergum 
VIII. Females are distinguished by short, stout cerci closely appressed 
to segment X and of equal length (fig. 295); and by vulval scale median 
lobe twice as long as lateral lobes (fig. 294). 


Description.—Antennae red-brown. Vertex of head reddish to 
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yellowish brown except for dark, chocolate-brown between ocelli, in 
cruciform pattern in male. Thorax very dark brown laterally and dorsal- 
ly. Brush of male fore leg of scattered short, black spines on basal 
half of femur. Spurs light red-brown. Fore wing length of male 14.6 
mm; chocolate-brown, with lighter, reddish brown, areas. Costal area 
almost hyaline. Venation identical to that of L. sublunatus. 

Male genitalia. (Specimen from Forestry Trunk Road, at Pembina 
River, Alberta). Postero-dorsal lobe of tergum VIII broad, flattish, 
tapered, curved ventrad. Segment IX high, narrow, with main body 
nearly rectangular in lateral aspect (fig. 291); with deep furrow at 
postero-dorsal angle. Dorsal strap deep, vertical band. Clasper large, 
with long, sinuate base; dorsal process of uneven width, directed 
dorsad distally, twisted slightly to form ridge at right angles to body 
axes. Median lobes of segment X long, narrow, evenly tapered, dorsally 
upturned blades; with disto-lateral tooth (fig. 292) and large concave 
plates basally. Cercus massive, curved, of approximately uniform 
width; distally with row of dark teeth; second series of three to four 
dark teeth two-thirds of distance from base (fig. 292). Median shaft 
of aedeagus stout, dorsally curved; lateral arms massive, bilobed (fig. 
293). Dorsal lobe heavy, distally toothed, sclerotized; ventral lobe 
membranous but with lightly sclerotized distal edges with long, stout 
setae dorsally. 

Female genitalia. (Specimen from Forestry Trunk Road, at Pembina 
River, Alberta). Vulval scale large, with long, rectangular, median 
lobe, rectangular, almost square, lateral lobes (fig. 294); all lobes 
well separated; median lobe twice as long as lateral lobes. Supra- 


genital plate large, pentagonal in ventral aspect. Segment IX with two 
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thin, ventral lobes, and triangular dorsal portion, all connected by 
narrow lateral straps (fig. 295). Segment X robust, terminated 
distally by two pairs of lobes; dorsal lobes thin, triangular; ventral 
lobes vertically thin, wide in lateral aspect. Cerci short, closely 
attached to dorsal surface of segment X; rounded, spindle-shaped. 

Notes on btology.—Known only from a single slough with thick 
growth of horse-tails and a fine-bladed sedge; water shallow. Date of 
capture was September 22. 

Holotype.—Male. Forestry Trunk Road about one mile north of 
crossing of Pembina River, Alberta (fig. 612); September 22, 1968, A. 
Nimmo. 

Allotype.—Female. Same data as Holotype. 

Paratypes.—Same data as for Holotype; one male, two females. 

The Holotype, Allotype, and one female Paratype are in the Canadian 
National Collection, Ottawa, where they have been assigned the type 
series number 10,586. The remaining male and female Paratypes are in 
the Strickland Museum, Dept. of Entomology, University of Alberta, 
Edmonton, Alberta. 


This new species is named for my wife, Susan. 


Limnephtlus species 1 


Figures 296-297,612 


Females of this species are distinguished from females of other 
species in the group by large dorsal body to segment IX, by long, 
distally up-turned segment X, and by long, slender, tapered cerci not 


appressed dorsally to segment X (fig. 296). 
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Deseription.—Antennae yellow-brown. Vertex of head deep red- 
brown. Thorax yellow-brown. Spurs dark brown; formula 1,3,3. Fore 
wing length of female 11.8 mm; red-brown, with hyaline areas typical 
of the pattern for the subcentralis group, except no evident longitudin- 
al bars at wing tip. Venation identical to that of L. sublunatus. 

Male genitalia. Unknown. 

Female genitalia. (Specimen from two miles north of Athabasca 
Falls, on Hwy. 93a, Jasper National Park, Alberta). Median lobe of 
vulval scale much longer than lateral lobes, with square tip, gradually 
tapered. Lateral lobes sub-triangular (fig. 297). Segment ixXstarces 
with two ventro-lateral, rounded, not separate, lobes (fig. 296). 
Dorsal portion convex, bounded by lateral declivities which result in 
concave sides of segment. Segments IX and X partly separated by faint 
suture. Supra-genital plate relatively small, convex ventrally; poly- 
gonal in ventral aspect. Segment X cylindrical, deeply cleft mesally; 
not so deeply cleft laterally; dorsal lobes thus formed small, tri- 
angular in lateral aspect; ventral lobes larger, wider. Cerci long, 
tapered, thin, free from dorsal surface of segment X. 

The single specimen of this species known to me was taken from a 
small muskeg lake two miles north of Athabasca Falls, on Hwy. 93a, 


Jasper National Park, Alberta, September 10, 1966 (fig. 612). 
The sttgma Group 
Males of this group are characterised by relatively small claspers, 


with high, ventrally tapered bases, and short, blunt dorsal processes ; 


by small postero-dorsal lobes of tergum VIII projected well posterad 
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from membranous connection to segment IX (fig. 304). Females are char- 


acterised by presence of separate and discrete ventro-lateral lobes of 


segment IX (fig. 302). 


Limnephilus indtvisus Walker, 1852 


Figures 298-303,614 


Limnephilus tndivtsus Walker, 1852:34. McLachlan, 1863:157,161. Hagen, 


1864:836. Banks, 1892:363. Banks, 1899:208. Simpson, 1903:98-100. 


Banks} #190./a736. )*Lloyd; #19153 205-208%° “Krafka;> 19235? "plate 9, fig. 


S8y. Betten , 19262529. *"Rickery 193221327 "eRicker, 1934754. ° “Betten, 


1934: 32523 260"9Mi Ine; “1935746 52°" Mickel “and Milliron, 1939:575- 


579. Ross, 1941:109. Ross, 1944:5,185,186,189,191, 298. 


Proctoc, 


1946:211. Leonard and Leonard, 1949a:18. Schmid and Guppy, 1952: 


42. Ross and Spencer, 1952:48. Ross and Merkley, 1952:448. Morse 


and Blickle, 1953:98. Flint, 1960:5,47-49,51,53,57. Robert, 1960: 


59)..° Etnier, 1965:149." Fischer, 1968:196-198. 


Limmophtlus indivtsus; Hagen, 1861:260-261. Ulmer, 1905a:19. 


190yard4 spsointalaOdoov arly Si ttala;*1907b 752975486. 


Ulmer, 


(oyu. 1921: 


41,47-51. Branch, 1922:256,257,258,259, 263,265,266,267,270. Sibley, 


1926:107,191,193,194. Muttkowski and Smith, 1929:259. 


Handlirsch, 


1936: figs. 1601,1608. Needham and Lloyd, 1937:345. Balduf, 1939: 


144,151,161,179. Betten and Mosely, 1940:129-132. Schmid, 1955:136. 


Limnephilus subguttatus Walker, 1852:34-35. Ross, 1944:191,298. Fischer, 


1968:197-198. 
Limnophtlus subguttatus; Hagen, 1861:261. Hagen, 1873a:295. 


1875:59. Provancher, 1877:243. Provancher, 1878b:131. 


McLachlan, 


Provancher, 
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1878a:146. Betten and Mosely, 1940:129,132. Ross, 1944:191,298. 
Males of this species are distinguished from males of other species 
of the group and genus by distally flared or expanded cerci (fio"G298)3 
and by short, narrow, tapered, median lobes of segment X. Females are 
distinguished by right-angled, ventro-lateral lobes of segment TAO tig; 
302); and by long, thin, acute-triangular cerci of segment X closely 
appressed to the dorso-lateral surface of segment X. 
Deseriptiton.—Antennae pale yellow; scapes darker, with longitudinal 
band of fine, short setae on antero-mesal faces. Vertex of head reddish 
brown, warts paler. Thorax yellow, tending to light reddish brown 
dorsally. Spurs dark reddish yellow. Fore wing length of male 14.9 mm; 
yellow to pale brown. Costal area clear to distal end of costa. Vena- 
tion identical to that of Z.. sublunatus; with short area of short, black 
hairs on vein R2 of male hind wing (as in fig. 140b); absent in female. 
Abdominal sterna VI and VII of male with short, triangular lobes in 
middle of posterior edges; similarly in female, but on sterna V and VI. 
Male genitalia. (Specimen from Gorge Creek, 20 miles west of 
Turner Valley, Alberta). Postero-dorsal process of tergum VIII with 
short, black spines. Dorsal strap of segment IX not arched highly, 
directed postero-dorsad, with distinct, spatulate ventro-mesal process 
(figs. 298,301) connected to segment X. Body of segment IX wide dorsally, 
narrowed ventrad; with distinct black band of varied width along anter- 
ior edges. Clasper short, blunt, with high, narrow base. Median lobes 
of segment X conical, short, thin, tapered distad, black; attached to 
mesal edges of basal plates; directed slightly dorso-laterad. Cercus 
broadened distad; short, with distal rim black, dentate; with row of 


heavy, black teeth vertically on mesal face (fig. 301). with tufts of 
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black setae at distal corners. Lateral arms of aedeagus bilobed, with 
bifid bases (fig. 299); ventral lobe rounded, spatulate, with fringe of 
heavy, dark setae on dorsal edge; dorsal lobe directed dorso-mesad (fig. 
300), with black, spiniform tip and hyaline lateral flange; posterior 
edge with four very heavy, black spines. 

Female genitalia. (Specimen from Gorge Creek, 20 miles west of 
Turner Valley, Alberta). Vulval scale with two triangular lateral lobes, 
uniformly tapered median lobe. Ventro-lateral lobes of segment IX dis- 
tinct, discrete (fig. 302), bent at right angles around base of segment 
X. Dorsal portion of segment IX small, almost indistinguishable from 
segment X. Supra-genital plate small, smoothly curved (fige 303). 
Segment X deeply cleft dorsally; conical in ventral aspect, situated 
between cerci. Cerci closely appressed to dorso-lateral surfaces of 
segment X, tapered to finger-like tips. 

Notes on btology.—I have frequently taken adults of this species 
in the vicinity of small lakes or sloughs which are thickly bordered 
by cattail rushes, or coarse sedges. The adult flight period extends 
from July 14 to September 30; records are insufficient to determine a 
peak. 

Geographical distribution.—The known range of this species extends 
from British Columbia to Illinois, Nova Scotia and Quebec (fig. 614). 

In Alberta it is found in the plains, foothills, and low mountain passes. 

I have examined 25 specimens, 15 males and 10 females, from the 


study area. 


Limnephtlus infernalis (Banks), 1914 


Figures 304-308 ,613 
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Antsogamus infernalis Banks, 1914:154-156. 
Stenophylax infernalts; Betten, 1926:529. Betten, 1934:343-344. 
Limnephtlus infernalts; Milne, 1935:46,51. Milne (D.J.), 1943:192,194, 

195. Ross, 1944:298. Leonard and Leonard, 1949a:18. Ross and 

Merkley, 1952:448. Etnier, 1965:149. Nimmo, 1965:783-786. 

Fischer, 1968:198. 

Ltmophtlus tnfernalis; Schmid, 1955:136. 

Males of this species are distinguished by antero-dorsally directed 
median lobes of segment X (fig. 304); by large, mesally concave cerci 
heavily clothed on mesal faces with long setae; and by meso-ventral 
process of dorsal strap of segment IX connected to segment X (fig. 505) 
Females are distinguished by large ventro-lateral lobes of segment IX 
(fig. 307); and by large, triangular cerci fused to posterior edges of 
segment IX. 

Description. —Antennae uniformly pale yellow. Vertex of head 
yellow except for darker area mesad of lateral ocelli. Thorax pale 
yellow, to brownish yellow. Brush of male fore leg extended barely half 
length of femur; composed of very stout, black spines. 

Male genitalia. (Specimen from Sturgeon River, St. Albert, Alberta). 
Postero-dorsal lobe of tergum VIII small, bulbous distally; with short, 
stout, sparsely scattered, black spines. Segment IX with very high, 
thin dorsal strap; strap with large, ventro-mesally directed horn con- 
nected to segment X; main body of segment small, irregular (figs. 304, 
305). Clasper thumb-like, widened slightly at high, very narrow base. 
Median lobes of segment X attached to mesal edges of slightly concave, 
basal plates; curved antero-dorsad, with slight distal swelling. Cercus 


very large, concave mesally; mesal face thickly clothed with long setae. 
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192 
Aedeagus simple; ejaculatory duct terminated at extreme tip, lateral 
arms attached to dorsal membranous base of aedeagus, with slightly 
dilated, setose tips (fig. 306). 

Female genitalia. (Specimen from Sturgeon River, St. Albert, 
Alberta). Vulval scale with short, tapered, blunt median lobe (fig. 
308); lateral lobes deeply channelled on mesal faces. Ventro-lateral 
lobes of segment IX triangular in lateral aspect (fig. 307); main 
body of segment relatively large, not distinct from segment X. Seg- 
ment X inconspicuous, ventrad of massive, triangular cerci; of simple, 
triangular dorso-lateral lobes fused to ventral surfaces of cerci (fig. 
308), and ventral, concave, triangular plate ventrad of anal orifice. 
Supra-genital plate visor-like, arched dorsad. 

Notes on biology.—Adults of this species emerge from lakes, 
sloughs and quiet streams bordered with thick growths of sedges and 
cattail reeds. The adult flight period extends from August 14 till 
September 22. 

Geographical distribution.—The known range of this species extends 
from Alaska to Alberta, Michigan and Maine (fig. 613). In Alberta it 
is confined to the plains, low foothills, and low mountain passes. 

I have examined 256 specimens, 206 males and 50 females, from the 


study area and Great Slave Lake. 


The ornatus Group 


Males of the single species of this group are characterised by 


massive, distally bifid cerci (fig. 309); by claspers with high, narrow 


bases and short, stubby dorsal processes; and by simple aedeagus (fig. 
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311). Females are characterised by massive segment IX without ventro- 
lateral lobes (fig. 313); by segment X which is discrete from segment IX; 


and by long, tapered cerci well separated from segment X. 


Limnephilus ornatus Banks, 1897 


Figures 309-314,615 


Limephilus ornatus Banks, 1897:27. Banks, 1899:208. Banks, 1900:467. 

Banks, 1907a:37. Banks, 1908b:63. Betten, 1926:529. Banks, 1930b: 

128. Neave, 1934:167. Betten, 1934:329-330. Milne, 1935:46,51. 

Ross, 1944:186,189-190,298. Proctor, 1946:211. Leonard and 

Leonard, 1949a:18. Ross and Merkley, 1952:441. Morse and Blickle, 

1953:98. Robert, 1960:59. Wiggins, 1961:700. Etnier, 1965:149. 

Nimmo, 1966a:692. Nimmo, 1966b:224. Fischer, 1968:249-250. 
Limnophilus ornatus; Betten, 1901;573. Ulmer, 1905a:19. Ulmer, 1907a: 

Adve Nekanara 21915: 95 5 oibley.19267107,191. si Essig, 19267176. 

Forsslund, 1932:57-59. Mosely, 1932:573, Ulmer, 1932:213, 

Carpenter, 1938:530,534. Henricksen, 1939:23. Fristrup, 1939320), 

Schmid, 1955:136. (See Fischer, 1968:249-250, for Palaearctic 

literature). 

Limnophilus elegans Mosely (non Curtis), 1929:502,504,507. Fischer, 

1968: 250. 

Deseription.—Antennae yellow. Vertex of head uniformly yellow. 
Thorax pale yellow to light reddish brown. Brush of male fore leg 
narrow row of black setae along mesal face of basal half of femur. 

Spurs yellow. Fore wing length of male 14.3 mm; pale yellow to light 


reddish brown, with large hyaline areas. Costal area clear except for 
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opaque area in distal third of stigma. Venation identical to that of 
L. sublunatus. 

Male genitalia. (Specimen from Indian Head, Saskatchewan). Tergum 
VIII without postero-dorsal process. Segment IX with short, thin dorsal 
strap. Main body with large, blunt lobe at postero-dorsal angle; with 
distinct row of heavy setae along ventral half of posterior edge (fig. 
309). Clasper with high, narrow base and short, blunt, thumb-like dorsal 
process. Median lobes of segment X attached to complexly folded baso- 
lateral plates; ventral edges and lateral faces minutely dentate; lobes 
black distally. Cercus large, bifurcated distally; distal lobes black, 
heavily sclerotized at tips (fig. 310). Lateral arms of aedeagus 
slightly expanded distally (fig. 311); distal half warped, concave 
mesally (fig. 312) with fringe of setae along posterior edge. 

Female genitalia. (Specimen from Indian Head, Saskatchewan). 
Vulval scale with short, rectangular median lobe; lateral lobes narrow, 
distinctly separated distally from median lobe (fig. 314). Segment IX 
without discrete latero-ventral lobes (fig. 313); curved slightly to 
embrace segment X. Supra-genital plate small, rounded, almost ellipti- 
cal, set into ventral depression of segment IX. Segment X of inter- 
leaved dorsal and ventral parts distally; dorsal lobes darker, fused 
basally to ventral trough. Cerci long, thin, tapered, well separated 
from dorsal surface of segment X. 

Notes on biology.—I have not taken individuals of this species in 
the study area, but the records available indicate that they inhabit 
sloughs and small lakes. The adult flight period extends from July 13 
to September 10. 


Geographical dietribution.—The known range of this species extends 
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from Alaska to Illinois and Greenland (fig. 615) in North America. It 
is actually a Holarctic species with records extending west to Europe 
and Iceland. In Alberta it is confined to the plains or long, low 
mountain valleys leading to the plains. 

I have examined eleven specimens, three males and eight females, 


from the study area. 


The ptcturatus Group 


Males of the single species are characterised by large, mesally 
concave claspers with disto-mesal spine (figs. 315,316); by absence of 
postero-dorsal process of tergum VIII; and by short, relatively wide 
dorsal strap dorsad of large, trapezoidal segment IX. Females are dis- 
tinguished by massive ventro-lateral lobes of segment IX (fig. 318); by 
complete lack of separation of segments IX and X dorsally; and by 
minute, triangular cerci closely. appressed to dorso-lateral surfaces of 


segment X. 


Limnephtlus pteturatus McLachlan, 1875 


Figures 315-319 ,616 


Limnophilus pteturatus McLachlan, 1875:78-79. Brauer, 1876:286. Ulmer, 
1905a:19. Ulmer, 1907a:42. Ulmer, 1932:213. Schmid, 1955:136. 
(See Fischer, 1968: 256-259, for Palaearctic literature). 

Limnephilus picturatus; Ross and Merkley, 1952:449,454-455. Fischer, 
1968:256-259. (See Fischer, 1968:256,258, forPalaearctic liter- 


ature). 
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Limnophtlus exulans McLachlan, 1876, (See Fischer, 1968:258). 
Limnophtlus mtyadit Tsuda, 1924, (See Fischer, 1968:258). 
Phryganea notatus Zetterstedt, 1840, (See Fischer, 1968:258-259). 

Desertption.—Antennae dark brown; scapes and pedicels black; 
yellowish brown throughout in females. Head entirely black. Thorax 
black; brush of male fore leg on basal two-thirds of femur; opposing 
face of tibia minutely spinate. Spurs yellow. Fore wing length of 
male 9.1 mm; pale brownish yellow; costal area clear; not patterned. 
Venation identical to that of LZ. sublunatus. 

Male genitalia. (Specimen from Bow Pass, Banff National Park, 
Alberta). Segment IX with short dorsal strap; main body robust (fig. 
315). Clasper with long, narrow base; dorsal process short, with 
irregular edges, directed dorso-posterad. Median lobes of segment X 
narrow basally, widened at mid-point, narrowed distally to dorso- 
lateral hooks (figs. 315,316); black throughout. Median lobes attached 
to simple latero-basal plates. Lateral arms of aedeagus simple, 
gradually widened distad to narrow, acuminate tips with several tufts 
of setae or spines (fig. 317). 

Female genitalia. (Specimen from Sunwapta Pass, Jasper National 
Park, Alberta). Vulval scale triangular in general outline (fig. 319); 
median lobe blunt, almost rectangular; lateral lobes semi-triangular, 
with straight posterior and mesal edges. Segment IX with massive, 
rectangular, ventro-lateral lobes (fig. 318); dorsal body of segment 
small, indistinguishable from segment X. Supra-genital plate small, 
crescentic. Segment X small, with two minute dorsal lobes and single 
ventral lobe. Cerci small, triangular, immovable, closely appressed to 


dorso-lateral surfaces of segment X. 
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Notes on btology.—Adults of this species are found near shallow, 
sedge-fringed sloughs or small pools. The adult flight period extends 
from August 5 till September 22. There appears to be a peak at about 
the end of August and beginning of September. 

Geographtcal distribution.—The nearctic range of this holarctic 
species extends from Alaska to Hudson's Bay, and to Colorado (fig. 616). 
In Alberta it is confined to the mountains and foothills, ranging in 
altitude from about 5,000' to 6,880'. 

I have examined 71 specimens, 42 males and 29 females, from the 


study area. 


The externus Group 


Males of the single species of this group present in the study 
area are distinguishable by small, triangular cerci (fig. 320); by 
black-spinate postero-dorsal bulb of tergum VIII; and by small, 
vertical, posteriorly hooked median lobes of segment X. Females are 
distinguished by massive ventro-lateral lobes of segment IX (fig. 324); 
and by large, roughly triangular cerci of segment X very close to seg- 


ment X. 


Limnephtlus externus Hagen, 1861 


Figures 320-325 ,617 


Limnophilus externus Hagen, 1861:257. Ulmer, 1905a:19. Ulmer, 1907a:44. 
Uimers 193272027" Schmid, 19557157." (See Fischer, “1968799 “ror 


Palaearctic literature). 
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Litmephtlus externus; Hagen, 1864:835. Banks, 1892:636. Banks, 1907a: 
56. -Betten, 1934:152. Neave, 1934:167. Milne, 1935:44,51, Ross, 
1938b:36. Knowlton and Harmston, 1939:286. Banks, 1943:342. 

Ross, 1944:298. Leonard and Leonard, 1949a:17. Schmid and Guppy, 
1952:42. Ross and Merkley, 1952:447. Ross and Spencer, 1952: 48. 
Flint, -1960:5.» Wiggins , 1961: 701.5 Denning; 1963:261 «-Etnier; 1965: 
149. Fischer, 1968:99=101. (See Fischer, 1968:99-100, for Palae- 
arctic literature). 

Limnophilus congener McLachlan, 1875:56-57. (See Fischer, 1968:100, for 
Palaearctic literature). 

L[imnephtlus congener; (Palaearctic; see Fischer, 1968:100). 

Limnephtlus luteolus Banks, 1899:207,208. Banks, 1907a:36. Milne, 1935: 
A445 Ladehischer .+1968: 101, 

Limmnophtlus luteolus Ulmer, 1905a:19. Ulmer, 1907a:44. Essig, 1926: 
176. 

Limephtlus oslart Banks, 1907b:121-122. Banks, 1907a:37. Dodds and 
HisSaw..#l9.25b3286. | Betten » -19.5433357,.5. Milne, 1935: 5 lege RossipelO38b: 
38% -bischer, ¢1968:,101,, 

Limnophtlus oslart; Essig, 1926:176. 

Limmephilus tersus Betten, 1934:334. Milne, 1935:48,52. Milne, 1936: 
62. Ross, 1944:298. Ross and Merkley, 1952:447. Fischer, 1968:101. 
Desertption.—Antennae uniform yellowish brown. Vertex of head 

black immediately mesad of lateral ocelli, otherwise brown. Thorax 

light reddish brown. Brush of male fore leg single row of black spines 

on basal half of mesal face of femur. Spurs hyaline to yellow. Fore 

wing length of male 21.6 mm; greyish brown, with hyaline areas. Costal 


area clear to distal end of sub-costa. Venation identical to that of 
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L. sublunatus. 

Male genitalia. (Specimen from Wapta Lake, Kicking Horse Pass, 
Yoho National Park, British Columbia). Postero-dorsal process of tergum 
VIII distinctly bulbous, with mesal band of dark spines. Dorsal strap 
of segment IX arched posterad, with ventro-mesal process (fig. 320). 
Main body of segment rectangular, slightly curved, with distinct groove 
at postero-dorsal angle. Clasper short, slender, with virtually non- 
existent base; dorsal process with single, dorsally directed distal 
tooth. Median lobes of segment X black distally, each with two small 
distal teeth, dorsally and ventrally; lobes vertical, hooked posterad; 
bases bifid. Cercus triangular, with dorsal angles produced posterad; 
distal edges with row of prominent, black teeth (fig. 321). Lateral 
arms of aedeagus distally fringed with dorsal row of setae directed 
anterad ((figs .2322>,323)< 

Female genitalia. (Specimen from Wapta Lake, Kicking Horse Pass, 
Yoho National Park, British Columbia). Vulval scale with evenly 
tapered median lobe; lateral lobes widely spaced (fig. 325). Segment 
IX with massive, triangular ventro-lateral lobes in contact centrad of 
segment X (figs. 324,325); dorsal portion of segment small, triangular 
in dorsal aspect. Supra-genital plate straight-edged in ventral aspect, 
with triangular distal edge. Segment X small, discrete from segment IX, 
with deep dorsal cleft, sinuate ventral edge. Cerci large, triangular, 
close*to segment, X. 

Notes on biology.—Adults of this species are associated with 
smaller, sedge fringed ponds and sloughs. The adult flight period extends 
from July 24 to October 4; I have one record from June 15, also. The 


peak appears to occur from mid-August to mid-September. 
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Geographical distributton.—The nearctic range of this holarctic 
species extends from Great Slave Lake to California and Newfoundland in 
North America (fig. 617). In Alberta it occurs in the mountains and 
plains.e. to ranges in altitudestrome.,000' to 5,340!. 
I have examined 276 specimens, 108 males and 168 females, from the 


study area. 


The sertceus Group 


Males of species of this group are characterised by high, narrow 
claspers with little or no dorsal process; by long, acute-triangular 
median lobes of segment X; and by meso-ventrally directed, relatively 
long, tubular, postero-dorsal process of tergum VIII (fig. 326). Females 
of this group are characterised by segment IX without discrete ventro- 
lateral lobes; by very acuminate dorsal blade of segment X; and by 


rectangular, free cerci (figs. 330,331). 


Limnephtlus sertceus (Say), 1824 


Figures 326-331 ,618 


Phryoaned, seruced Say. 18242509. Harr Spel 8356582 oe SAY, elbow les 

Limnophilus sertceus; Hagen, 1861:256. Ulmer, 1905a:19. Ulmer, 1907a: 
A45Schmid;1.1955.:.1 3i7,. 

LItmephtlus sertceus; Hagen, 1864:839. Banks, 1892:363. Banks, 1907a: 
Bihuene HOCLEN ol934* 337 Milne o1955:21...Milne, 1936:61.. Ross, 
1941a:110. Ross, 1944:186,192,298. Leonard and Leonard, 1949a:19. 


Ross and Merkley, 1952:443. Ross and Spencer, 1952:48. Schmid and 
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Guppy, 1952:42. Morse and Blickle, 1953:98,. Flint, 1960:51-52. 

Robert, 1960:59, Etnier, 1965:149. Flint, 1966:380. Fischer, 

1968: 297-298. 

Anabolia decepta Banks, 1899:208-209. 

Descriptton.—Antennae yellow-brown. Vertex of head dark chocolate- 
brown, except for lighter warts. Thorax yellow-brown, with darker areas. 
Male with very small brushes on anterior femora. Spurs yellow. Fore 
wing length of male 10.6 mm; light brown, clear areas hyaline. Costal 
area clear for most of distance to end of costa. Venation with humeral 
cross-vein either missing in both wings or reduced, otherwise as in LD. 
sublunatus. 

Male genitalia. (Specimen from Crimson Lake, Alberta). Postero- 
dorsal process of tergum VIII lengthened to cylindrical column directed 
meso-ventrad between cerci. Dorsal strap of segment IX narrow, high; 
main body of segment very slim in lateral aspect, with postero-dorsal 
angles blunt, curved mesad (fig. 326). Clasper very acute-triangular 
with no dorsal process. Median lobes of segment X long, narrow, acumin- 
ate blades with dorsal edges dentate, black; attached to mesal edges of 
basal, convex plates which extend laterad to cercal bases. Cercus 
trapezoidal in lateral aspect; mesal edge massively dentate, black. 
Median shaft of aedeagus short, stout, tapered; distal aspect of tip of 
median shaft as in fig. 329. Lateral arm with sclerotized, dorsally 
rugose base, membranous distal part (fig. 327); tips lanceolate, fringed 
with short setae. 

Female genitalia. (Specimen from Crimson Lake, Alberta). Vulval 
scale long, tapered, distally rounded median lobe (fig. 330); lateral 


lobes small, with concave ventral faces (figs. 331). Segment IX without 
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discrete ventro-lateral lobes; larger ventrally, extending postero- 
ventrad under segment X (fig. 331). Segment X with tubular body; dorsal 
edge of anal orifice extended posterad as very thin, black blade (fig. 
331); slightly cleft distally (fig. 330). Cerci long, quite free from 
body of segment X; parallel sided in lateral aspect, 

Notes on biology.—Adults of this species emerge from a variety of 
habitats, ranging from ponds, lakes or Sloughs fringed with sedges, 
cattail rushes, or horse-tails, to small or large streams and rivers of 
a quiet or smooth flowing nature. The flight season extends from June 15 
to October 3, with no evident peak. 

Geographical distributton.—The known range of this species extends 
from Alaska to Oregon, and east to Quebec and the New England States (fig. 
618). In Alberta it is found indiscriminately in the mountains, foothills 
and plains. In the mountain areas it is found to altitudes of 6, 0/5). 

I have examined 81 specimens, 44 males and 37 females, from the study 


area. 


The Zurtdus Group 


Males of this group are characterised by minute Claspers; by long, 
narrow cerci; by massive postero-dorsal bulbs of tergum VIII; and by 
ventrally narrow segment IX (fig. 332). Females are characterised by 
massive segment IX without discrete ventro-lateral lobes; by small segment 


X; and by small, triangular cerci (fig. 336). 
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LIimnephilus femoralts Kolenati, 1837 


Figures 332-336,620 


Limephilus nebulosus Kirby, 1837:253. Walker, 1852:50. McLachlan, 
1863:157,161. Banks, 1899:208. Banks, 1900b:469. Banks, 1907a: 
plate 18, fig. 9. Banks, 1908b:61,63. Betten, 1934:327-328. 

Milne, 1935:46,51. Ross, 1944:298. Ross and Merkley, 1952:448, 
453-454. Wiggins, 1961:701. Fischer, 1968:113-115. (See Fischer, 
1968:113-115, for Palaearctic literature). 

Limnephilus nebulosus; Kolenati, 1848:26. Hagen, 1861:259. McLachlan, 
1876b:6. Brauer, 1876:286. Meinert, 1897:160-161. Jacobsen, 1898: 
215. Ulmer, 1905a:19,80. Ulmer, 1907a:42,45. Kolbe, 1912:41. 
Essig, 1926:176. Mosely, 1929:502-507. Forsslund, 1932:59. Ulmer, 
1932:212,217. Betten and Mosely, 1940:121-127. Schmid, 1955:138. 
(See Fischer, 1968:113-115, for Palaearctic literature). 

Gontotaultus nebulosus; Kolenati, 1859:157,173. Hagen, 1864:816. Banks, 
1892:363. (See Fischer, 1968:113, for Palaearctic literature). 

Limnophilus femoralis Kolenati, 1848:26. Hagen, 1861:260. Ulmer, 1905a: 
19, Ulmer, 1932:214,217. (See Fischer, 1968:112-113, for Palae- 
arctic literature). 

Limnephilus femoralis; Walker, 1852:50. Hagen, 1864:835. Banks, 1892: 
363. Ulmer, 1907a:42,44. Banks, 1907a:36. Betten, 1934:324. 
Milne, 1935:20. Milne, 1936:61. Betten and Mosely, 1940:121,122- 
126. «Fischer, 1968:112-115.\. (See Fischer,» 1968:112-113, for 
Palaearctic literature). 

Gontotaulius femoralts; Kolenati, 1859:157,173. Hagen, 1864:815. Banks, 


1892:363. (See Fischer, 1968:112, for Palaearctic literature). 
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Limephilus perforatus Walker, 1852:33. Johnson, 1927:49. Betten and 

Mosely, 1940:121,123,126. Fischer, 1968:115. 

Limepht lus stipatus Walker, 1852:29. Betten and Mosely, 1940:121,125, 

126. Ross and Merkley, 1952:448. Fischer, 1968:115. 

Limnophilus stipatus; Provancher, 1877:243,244. Provancher, 1878b:131, 

132. Provancher, 1878a:146. Ulmer, 1907a:42. 

Limophilus subpunctulatus Hagen, 1861:261. Packard, 1869:161. Packard, 

1876:617-618. Fischer, 1968:115. 

Deseription.—Antennae light brown; scapes and pedicels darker. 
Vertex of head brown, warts paler. Thorax light to dark brown. Spurs 
yellow. Fore wing length of male 13.5 mm; light brown, irrorate. Costal 
area entirely clear. Venation identical to that of L. sublunatus. 

Male genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Postero-dorsal edge of tergum VIII developed 
as massive, globular bulb clothed distally with small, stout, black 
spines. Dorsal strap of segment IX short, arched posterad; main body of 
segment roughly triangular in lateral aspect, with very narrow sternum 
(fig. 332). Clasper minute, triangular. Median lobes of segment X 
black, long, acute-triangular, with rugose lateral faces; intermediate 
lobes of segment X small, cylindrical, black, rugose pegs laterad of 
median lobes (fig. 333). Cercus long, narrow, distally rounded, with 
distal half of mesal faces black, rugose. Lateral arms of aedeagus ex- 
panded distally (fig. 334), with toothed dorsal edges with four heavy 
setae; distal part fringed with short, dark setae, with thicker setae on 
mesal faces. 

Female genitalia. (Specimen from Simpson Islands, Great Slave Lake, 


North West Territories). Vulval scale broad, triangular, with triangular 
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lateral lobes well separated from blunt, tapered, median lobe (fig. 335). 
Segment IX large, curved in lateral aspect; without discrete ventro- 
lateral lobes (fig. 336). Supra-genital plate short, narrow, lunate in 
ventral aspect. Segment X small, with two triangular dorsal lobes well 
separated from ventral channel of anal orifice. Cerci short, triangular, 
closely parallel to dorso-lateral surfaces of segment X; segment X as a 
whole discrete from segment IX. 

Notes on btology.—The only collection made by myself was at the 
Vermilion Lakes, Banff National Park. These lakes are broad, shallow, 
sedge fringed, swampy bodies of water. Adult flight season in July (July 
1-19). 

Geographtcal distributton.— The nearctic range of this holarctic 
species extends from Alaska to Greenland, Newfoundland, and Washington 
(fig. 620), in North America. In Alberta the species appears to be a 
plains species found in the mountains only in the larger, low valleys. 
However, records are presently too few to allow proper conclusions. 

I have examined 11 specimens, five males and six females, from the 


study area. 


The nmogus Group 


Males of the single known species of this group are characterised 
by wide dorsal strap in lateral aspect (fig. 337); by narrow ventral 
region; by median lobes of segment X set dorsad of cerci; and by short 
claspers with short bases. Females are characterised by lack of discrete 
ventro-lateral lobes of segment IX (fig. 340); and by curious triangular 


ventral lobe formed by fusion of segment IX ventrad of segment X (fig. 341). 
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Limephtlus nogus Ross, 1944 


Figures 337-341 ,619 


Itmephilus nogus Ross, 1944:281-282,298. Ross, 1947:152. Schmid and 

Guppy, 1952:42. Ross and Spencer, 1952:48. Ross and Merkley, 1952: 

445. Denning, 1963:261. Fischer, 1968:246-247. 

Limnophtlus nogus; Schmid, 1955:139. 

Desertption.—Antennae uniform deep red-brown; antero-mesal faces 
of scapes without stout, heavy setae. Vertex of head uniform dark red- 
brown. Thorax dark chocolate-brown. Brush of male fore leg on basal 
third of femur; of short, black spines. Fore wing length of male 13.3 
mm; dark red-brown, irregularly irrorate, with scattered larger hyaline 
areas. Venation identical to that of L. sublunatus. 

Male genitalia. (epeeamen from Oregon; Illinois Natural History 
Survey). Main body of segment IX robust, narrowed gradually dorsally and 
ventrally (fig. 337); dorsal strap very thin only at meso-dorsal portion 
(fig. 338). Clasper small, fused to segment IX; with short base and 
body; with disto-mesal tooth. Median lobes of segment X long, parallel- 
sided in lateral aspect; lyre-shaped in dorsal aspect, with distal dila- 
tions; attached to rectangular, sclerotized bases dorsad of cerci. 

Cercus long, narrow, slightly tapered, with disto-mesal tooth. Lateral 
arms of aedeagus bilobed distally (fig. 339); dorsal edges of each lobe 
setose. 

Female genitalia. (Specimen from Hosmer, British Columbia). Vulval 
scale roughly quadrangular (fig. 341); with acute-triangular lateral lobes, 
long, rectangular median lobe. Segment IX of single unit; main body 


vertically narrow; with large, trapezoidal lateral lobes laterad of 
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segment X (fig. 340); with large, dorsally curved ventro-mesal processes 
fused ventrad in form of large triangular lobe (fig.341). Supra-genital 
plate wide, very small, short. Segment X massive, with lateral edges 
folded dorso-mesally to partly enclose dorsal surface of segment; in 
ventral aspect broad, rectangular plate with sinuate lateral edges and 
short, mesal cleft (fig. 341) continued as ventro-mesal channel. 

Notes on btology.—I have not collected specimens of this species. 
The only record within the study area is a single female from Hosmer, 
British Columbia. The other records available to me from elsewhere indi- 
cate a flight season divided into two parts; the earliest flight occurs 
in May, the second in September and October. 

Geographtecal ditstribution.—The known range of this species extends 
from British Columbia to California (fig. 619). In the study area the 
single record is from an altitude of about 3,000'. 

I have examined 18 specimens, two males and 16 females, from British 
Columbia. Seventeen of these specimens are from southwestern British 


Columbia and Oregon. 


The sitchensts Group 


Males of this group are characterised by long, narrow cerci (fig. 
342); by short, wide-based, placoid claspers; by long, wide-based, 
triangular median lobes of segment X; and by aedeagi with tips of median 
shaft and lateral arms curved markedly dorsad; tip of median shaft 
flattened ventrally, occupied by ejaculatory duct pore (fig. 344). 

Females are characterised by segment IX with ventro-lateral lobes distinct 


but not discrete from dorsal body; by large, thumb-like cerci fused 
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solidly to segment IX, directed ventro-posterad along sides of segment X; 


and by thin walled, tubular segment X (figs. 346,353). 


Limephtlus moestus Banks, 1908 


Figures 342-346 ,621 


Limmephtlus moestus Banks, 1908b:61,62. Johnson, 1927:107. Banks, 1930: 
P28. PBetten s+ 193455272 eMT Ines 41935946 ,,51. © fRoss7v1938b 33729 .Ross, 
1944:6 ,14,186 ,189 ,191-192,298. Proctor, 1946:211. Leonard and 
Leonard, 1949a:18. Ross and Merkley, 1952:445. Morse and Blickle, 
T9S3398. PRobert $el960259 AeeWiggins: 71961: 70lorebtniern; 1965:149: 
Nimmo, 1966a:692. Nimmo, 1966b:224. Fischer, 1968:236-237. 

Limophilus htngstont Mosely, 1929:502,504-507. Forsslund, 1932:56. 
Ulmer, 1932:213,217. Ross, 1944:191,298. Fischer, 1968:236-237. 
Males of this species are distinguished by exceptionally long cerci 

(fig. 342); by massive claspers deeply indented into segment IX; and by 

presence of lightly setose, incipient postero-dorsal process of tergum 

VIII. Females are distinguished by cerci projected well posterad of 

ventral extremity of segment X (fig. 346); and by short tip to ventro- 

lateral extension of dorsal body of segment IX. 

Descrtptton.—Antennae light brown; scapes dark brown, with antero- 
mesal faces paler, glabrous. Vertex of head dark brown. Thorax light 
brown, darker dorsally. Spurs yellow. Fore wing length of male 11.6 m; 
medium brown. Costal area clear to mid-point of wing. Venation identi- 
cal to that of LZ. sublunatus. 

Male genitalia. (Specimen from Lethbridge, Alberta). Postero- 


dorsal edge of tergum VIII slightly protuberant, lightly setose. Segment IX 
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overall rather narrow (fig. 342); dorsal strap relatively thick, with 
distinct ventro-mesal process; ventral edge of segment with several stout 
setae. Clasper large, fused to posterior edge of segment IX; directed 
postero-mesad, with slight basal declivity; with three very distinct, 
long, black setae on ventral edge. Median lobe of segment X large, tri- 
angular (fig. 342), with swollen bases (fig. 343); black distally, light 
brown basally; minutely dentate disto-laterally; attached to mesal edges 
of basal plates which fit closely with bases of claspers and cerci. 
Cercus very long, narrow, tapered very gradually distad; mesally concave, 
with narrow meso-basal shelf (fig. 343); distal half of mesal surface 
tuberculate. Median shaft of aedeagus without discrete head (fig. 344); 
curved dorsad, with three minute spines in orifice of ejaculatory duct. 
Lateral arms bifid basally; mesal branches fused together dorsally across 
base of median shaft; arms dilated slightly distally, curved dorsad, 
fringed ventrally and distally with setae. 

Female genitalia. (Specimen from Bow Pass, Banff National Park, 
Alberta). Vulval scale with short, squat, slightly tapered median lobe; 
lateral lobes each rectangular (fig. 345). Dorsal body of segment IX 
small, indistinguishable from segment X (fig. 346); divided by lateral 
grooves from much larger, roughly triangular, ventro-lateral processes, 
with posterior process short. Supra-genital plate very wide, short, with 
Straight posterior edge. Segment X small, tubular, darker than remainder 
of genitalia; deeply cleft ventrally, with short, v-cleft dorsally (fig. 
345); thin walled. Cerci relatively long, finger-like, dark brown, 
directed ventro-posterad, beyond ventral extremity of segment X. 

Notes on btology.—Specimens of this species emerge from ponds or 


sloughs dominated by sedges. The adult flight period extends from July 19 
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to September 12. 

Geographical distribution.—The known range of this species extends 
from British Columbia and Utah to Greenland and Newfoundland (fig. 621). 
In Alberta most specimens were collected in the mountains, but I have one 
record from Lethbridge, well out in the plains. In the mountains it may 
attain altitudes of up to 6,878'. 

I have examined 44 specimens, 35 males and nine females, from the 


study area and the North West Territories. 


Limnephtlus cockerellt Banks, 1900 


Figures 347-349 ,622 


LItmophtlus cockerelit Banks, 1900c:124. Ulmer, 1905a:19. Ulmer, 1907a: 

Ame ES sity ys 102621 75.0eschmid, 1955:137. 

Ltmnephtlus cockerelit; Banks, 1904a:107. Betten, 1934:335. Milne, 1935: 

46,51. Ross, 1938b:34-35. Ross, 1941a:109. Ross, 1944:298. Ross 

and Merkley, 1952:445. Fischer, 1968:65. 

Males of this species are distinguished by wide dorsal strap of seg- 
ment IX (fig. 347); by short, parallel-sided, bilobed claspers, with 
dorsal lobe thin, sharp, and ventral lobe thick, rounded; by short, tri- 
angular median lobes of segment X; and by relatively short aedeagus (fig. 
348). 

Descriptton.—Antennae brown; scapes darker except for paler, glab- 
rous antero-mesal faces. Vertex of head mottled dark and light brown. 
Thorax light red-brown; brushes of male fore leg of thin, black spines 
along basal third of anterior edge of femur. Spurs brown. Fore wing 


length of male 14.9 mm; light yellow brown, irrorate; anterior half of 
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wing virtually hyaline. Venation identical to that of L. sublunatue. 

Male genitalia. (Specimen from Eisenhower Junction, Banff National 
Park, Alberta). Segment IX high, narrow, with wide dorsal strap (fig. 
347); narrow ventrally; postero-lateral angles of segment folded, directed 
mesad as finger-like process. Clasper articulated to segment IX; distally 
bilobed, with acuminate dorsal lobe, full, rounded, ventral lobe; setose. 
Median lobes of segment X black, with dentate disto-lateral faces (fig. 
349); short, triangular in lateral aspect (fig. 347); attached to lateral 
edges of two deeply concave basal plates. Cercus long, narrow, parallel- 
sided, with concave, dentate mesal face. Median shaft of aedeagus curved 
sharply dorsad to large, slanted tip; lateral arms similarly curved, with 
slightly expanded tips fringed with setae (fig. 348) extended part way 
across, lateral faces. 

Female genitalia. Unknown. 

Geographical distrtbutton.—The known range of this species extends 
from Alberta, south along the Rocky Mountains to New Mexico. In Alberta 
it is known from a single locality, at Eisenhower Junction, Banff National 
Parkweatean altatude of 4° 600l (fic. 622). 

I have examined a single male specimen from the study area, in the 


Canadian National Collection, Ottawa. 


Limnephtlus valhalla Nimmo n. sp. 


Figures 350-354 ,622 


Males of this species are distinguished by exceptionally long cerci, 
bowed ventrad half way from base (fig. 350); by distinct spinate process 


of tergum VIII; and by massive, triangular median lobes of segment X. 
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Females are distinguished by distinct posterior process of ventro-lateral 
body of segment IX (fig. 353); and by high, narrow, rectangular dorsal 
body of segment IX. 

Description.—Antennae brown; scapes darker, with antero-mesal faces 
lighter, glabrous. Vertex of head black except for postero-lateral 
angles. Thorax light red-brown. Brush of male fore leg of thin, dark 
spines on basal third of anterior face of femur. Spurs yellow. Fore 
wing length of male 11.6 mm; dark brown, clear areas hyaline. Costal 
area clear. Venation identical to that of LZ. sublunatus; costa hyaline 
basad of humeral cross-vein. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park). Postero-dorsal process of tergum VIII small, hemispherical, with 
short black spines. Dorsal strap of segment IX high, narrow. Main body 
of segment small, with postero-dorsal angle directed posterad; with 
fringe of setae on postero-ventral edge (fig. 350). Clasper small, fused 
to segment IX, with several long, irregular setae on posterior edge. 
Median lobes of segment X with distal halves black; massive, triangular, 
thin plates. Cercus long, narrow, bowed ventrad at mid-point; slightly 
concave mesally, with black mesal faces on distal halves (fig. 351). 
Median shaft of aedeagus curved strongly dorsad; lateral lobes similar, 
with distal portion at right angles to basal arm, fringed with setae (fig. 352). 

Female genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park, Alberta). Vulval scale with very broad, short, slightly tapered 
median lobe (fig. 354); lateral lobes rectangular, with concave distal 
faces. Segment IX high, narrow, with acute-triangular processes at 
postero-ventral angle (fig. 353). Supra-genital plate short, wide, 


rectangular. Segment X relatively large, with scalloped posterior edges; 
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lateral edge with large tooth dorsally; deeply cleft dorsally and ventral- 
ly (fig. 354). Cerci short, thumb-like, directed postero-ventrad beside 
segment X. 

Notes on biology.—Adults of this species were collected from small, 
sedge-lined, mountain lakes or pools. 

Geographtcal distribution.—This species is known from only two 
localities; one in Alberta, at an altitude of 6,800'; the second is in 
British Columbia, at 5,220', one mile west of the continental divide (fig. 622) 

Holotype.—Male. First pools on trail to Mt. Edith Cavell alpine 
meadows, Jasper National Park, Alberta; July 25, 1966; A. Nimmo. 

Allotype.—Female. Same data as Holotype. 

Paratypes.—Same data as Holotype; one male, one female. Wapta Lake 
beaver pond, Kicking Horse Pass, Yoho National Park, British Columbia; 
August 10, 1967; A. Nimmo; one female. 

The type series is in the Canadian National Collection, Ottawa, and 
has been assigned the number 10,587. 

This species is named for 'Valhalla', home for those fallen in battle, 


as noted in my readings in Norse Mythology. 


Linmnephtlus lopho Ross, 1949 


Figures 355-359 ,623 


Limephilus lopho Ross, 1949:119-120. Schmid and Guppy, 1952:42. Ross 
and Merkley, 1952:445. Ross and Spencer, 1952:48. Fischer, 1968:201. 

Limnophilus lopho; Schmid, 1951:2-6. Schmid, 1955:137. 
Desertptton.—Antennae with basal two-thirds brown; distal third 


yellow; scapes, pedicels dark brown except for yellow, glabrous, antero- 
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mesal faces of scapes. Vertex of head dark brown between lateral ocelli. 
Thorax black or dark brown; brush of male fore leg of long, fine, black 
Spines on basal third of femur. Spurs yellow. Fore wing length of male 
12.7 mm; brown to dark reddish brown. Costal area clear. Venation 
identical to that of L. sublunatus. 

Male genitalia. (Specimen from Mt. Edith Cavell, Jasper National 
Park, Alberta). Dorsal strap of segment IX high, thick (fig. 355). 

Main body of segment roughly triangular, with narrow sternum; anterior 
edges with distinct flanges. Clasper short, broad, thin plate with 
rounded tips. Median lobes of segment X large, triangular, black on 
distal halves, with tips directed dorso-laterally. Intermediate lobes 
small, rugose, bulbous pegs; black, heavily sclerotized. Cercus thumb- 
like in lateral aspect, with tip minutely dentate mesally, black (fig. 
356). Median shaft and lateral arms of aedeagus curved sharply dorsad 
(fig. 357); lateral arms fringed distally, with short fringe on meso- 
ventral edges. 

Female genitalia. (Specimen from Mt, Edith Cavell, Jasper National 
Park, Alberta). Vulval scale almost square (fig. 358); lateral lobes 
rectangular; median lobe short, narrow, well separated from lateral lobes. 
Dorsal body of segment IX small, rectangular, separated dorsally from 
segment X by slight declivity (fig. 359); ventro-lateral extremities 
triangular in lateral aspect, fused ventrally. Supra-genital plate wide, 
very short, sinuate. Segment X in lateral aspect plough-like; deeply 
cleft ventrally; shallowly but widely cleft dorsally (fig. 358). Cerci 
short, broad, rounded lobes located baso-laterad to segment X. 

Notes on btology.—Adults of this species are found adjacent to 


small alpine pools or seepage slopes heavily clothed with sedges. The 
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flight period extends from July 25 to August 5S. 

Geographical distributton.—The known range of this species extends 
from Oregon to British Columbia and Alberta. I have taken it at altitudes 
of 6,600' and 6,800', at Mt. Edith Cavell, and on the east slope of 


Tonquin Valley, both in Jasper National Park (fig. 623). 


The asstmtlts Group 


There are two species of this group present in the study area (see 
figs. 360,365). In genitalic characters these two species are so diver- 
gent that I cannot provide a list of common characters. Each species 


is characterised below. 


Limmephtlus parvulus (Banks), 1905 


Figures 360-364 ,623 


Stenophylax ? parvulus Banks, 1905:9-10. 

Parachtona parvulus; Banks, 1907a: 39. 

Hypnotranus ? parvulus; Ulmer, 1907a:72. 

Algonquina,porvulas. Banks , 19162121122. Betten, 1934:370. Milne, 1935: 
31,49. 

Limnephtlus parvulus; Ross, 1938b:39. Ross, 1944:298. Ross and Merkley, 
1952:449. Morse and Blickle, 1953:98. Etnier, 1965:149. Fischer, 
1968:253-254. 

Ltnmnophtlus parvulus; Schmid, 1955:141. 

Apolopsyche pallida Banks, 1924:442. Betten, 1934:370. 


Anolopsyche pallida; Criddle, 1924:16. 
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Limmephilus pallida; Banks, 1930a:226-227. Milne, 1935:49. Ross, 1938b: 
38-39. 
Limmephtlus pallidus; Fischer, 1968:254. 
Linmmephtlus roberti Banks, 1930a:226-227. Betten, 1934:337. Neave, 

PISS tO). LING. “Lose sd ole © ROSS. 1958D.59, Fischer, 1968°254, 

Males of this species are distinguished from males of other species 
of Ltmmephilus by massive, distally toothed claspers; by thin-bladed, 
black median lobes of segment X which are curved slightly ventrad (fig. 
360); and by lack of postero-dorsal process on tergum VIII. Females are 
distinguished by discrete ventro-lateral lobes of segment IX; and by 
small, tapered, thin segment X (fig. 363). 

Deseriptton.—Antennae light brown; scapes brown, with paler antero- 
mesal faces. Vertex of head with two dark areas between lateral ocelli. 
Thorax medium to light brown. Male fore leg with very slight brush of 
short, brown spines at base of femur. Spurs pale yellow. Fore wing 
length of male 10.5 mm; light yellowish brown; clear areas smoky white; 
coloured areas closely following venation; irrorate. Venation identical 
to that of LZ. sublunatus. 

Male genitalia. (Specimen from Great Slave Lake, North West Terri- 
tories). Dorsal strap of segment IX wide, with acuminate meso-ventral 
Spine (fig. 360). Main body of segment large, tapered slightly ventrad, 
with straight posterior edge, sinuate dorsal edge. Clasper with disto- 
dorsal tooth; mesal face of tooth concave, fringed with small, black 
dentations; base of clasper short. Median lobes of segment X long, 
tapered, bowed slightly ventrad; lateral faces black, ventral edges minute- 
ly dentate; lobes thin, with disto-lateral teeth (fig. 361). Cercus short, 


sub-triangular in lateral aspect, fringed distally with long setae. 
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Lateral arms of aedeagus hardly expanded distally, fringed along dorsal 
edges with setae (fig. 362). 

Female genitalia. (Specimen from Great Slave Lake, North West 
Territories). Vulval scale with distinct, straight base (fig. 364); 
lateral lobes simple, curved mesad; median lobe rectangular. Dorsal 
body of segment IX small, tapered abruptly at junction with segment X 
(fig. 363); ventro-lateral lobes large. Supra-genital plate with simple, 
curved posterior edge; small. Segment X small, long, tapered; deeply 
cleft mesally (fig. 364). Cerci acute-triangular in lateral aspect; 
closely appressed to lateral surfaces of segment X. 

Notes on btology.—Adults of this species are associated with lakes 
and sloughs with a heavy growth of sedges or Typha. The flight season 
extends from May 25 to July 5S. 

Geographteal distrtbution.—The known range of this species extends 
from Alberta and Great Slave Lake to Quebec and New Hampshire (fig. 623). 
In Alberta it is found largely in the plains, and in the low, major 
mountain valleys. 

I have examined 38 specimens, 27 males and 11 females, from the 


study area and Great Slave Lake. 


Limnephilus spinatus Banks, 1914 


Figures 365-369 ,624 


Litmmephilus spinatus Banks, 1914:149-150. Betten, 1934:337. Ross, 1938b: 
40. Ross, 1944:299. Ross and Merkley, 1952:451. Denning, 1963:261. 
Fischer, 1968:314. 


Limnophilus spinatus; Essig, 1926:176. Schmid, 1955:141. 
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Anabolina spinata; Milne, 1935:41,49. 

Males of this species are distinguished from males of other species 
of Limnephilus by very long base of the clasper (fig. 365); by high, 
thin, dorso-anteriorly hooked, acuminate median lobes of segment X; and 
by presence of small, black-spinate, postero-dorsal lobe of tergum VIII. 
Females are distinguished by very massive ventro-lateral lobe of segment 
IX (fig. 369); by minute dorsal body of segment IX; and by postero- 
ventrally slanted segment X. 

Deseription.—Antennae dark brown; scapes dark chocolate-brown, with 
antero-mesal faces lighter, setaless. Vertex of head uniform dark brown. 
Thorax light brown, with darker areas. Brush of male fore leg well 
developed, of short, stout, black spines along entire length of femur. 
Spurs yellow. Fore wing length of male 10.8 mm; warm chocolate-brown. 
Costal area entirely clear. Venation identical to that of L. sublunatus. 

Male genitalia. (Specimen from Hound Creek, 25 miles southeast of 
Cascade, Montana). Tergum VIII with small, black-spinate, postero-dorsal 
process. Dorsal strap of segment IX directed postero-dorsad (fig. 365). 
Main body of segment of irregular outline, narrowed ventrad. Clasper with 
very high, narrow base, with long, thin, dorso-posteriorly directed dorsal 
process. Median lobes of segment X square in lateral aspect, with postero- 
dorsal angles produced as long, anteriorly curved, acuminate spines; lobes 
attached to mesal edges of rectangular, basal plates (fig. 366). Cercus 
squat, distally rounded, with concave mesal face. Lateral arms of aedeagus 
very long, slender, spiniform (fig. 367). 

Female genitalia. (Specimen from Crowsnest Pass, eight miles west 
of Coleman, Alberta). Vulval scale with broad, abruptly tapered median 


lobe (fig. 368); lateral lobes with blunt lateral horns. Segment IX with 
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minute dorsal body (fig. 369), massive ventro-lateral lobes of indetermin- 
ate form. Segment X large, of two sets of sclerites; basal set longer, 
rectangular; distal set short, each roughly triangular in lateral aspect. 
Supra-genital plate wide, short, with almost straight posterior edge. 

Notes on btology.—Adults of this species were found near small 
ponds or sloughs, and slow streams. The flight period extends from July 
25 to August 30. 

Geographical distrtbutton.—The known range of this species extends 
from Alberta to California and Colorado (fig. 624). In Alberta specimens 
have been collected in the plains and low mountain valleys of the south- 
western corner of the province. 

I have examined 22 specimens, 21 males and one female, from the study 


area and Montana (one male). 


The tnetsus Group 


Four species of this group are known from the study area. As with 
the assimilis group there appears to be no significant community of char- 


acters to define the group (figs. 370-398). 


Limnephtlus hyaltnus Hagen, 1861 


Figures 370-374 ,627 


Limnophilus hyalinus Hagen, 1861:258. McLachlan, 1876b:7. Ulmer, 1907a: 
44, Schmid, 1955:140. 
Limnephilus hyalinus; McLachlan, 1863:157. Banks, 1892:363. Banks, 1899: 


208. Banks, 1907a:36. Betten, 1934:336. Neave, 1934:167. Milne, 
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1935:51. Ross, 1938b:36. Banks, 1943:342. Ross, 1944:186,189,191, 

298. Leonard and Leonard, 1949a:18. Ross and Merkley, 1952:441. 

Ross and Spencer, 1952:48. Morse and Blickle, 1953:98. Robert, 

1960:59. Wiggins, 1961:701. Etnier, 1965:149. Nimmo, 1966a:692. 

Nimmo, 1966b:224. Fischer, 1968:179-180. 

Limnephilus species 1; Betten, 1934:335. Ross, 1938b:36. Fischer, 1968: 

180. 

Males of this species are distinguished by close conjunction between 
distal edge of each median lobe of segment X and black line of teeth on 
mesal face of each cercus (figs. 370,371). Females are distinguished by 
scoop-Shaped ventro-median lobes of segment IX (fig. 373), which are 
discrete from dorsal body of segment; by large, triangular dorsal body of 
segment IX; and by long, thin cerci flanked laterally by latero-dorsal 
lobes of segment X. 

Desertption.—Entire body and wings very pale, straw-yellow; warts, 
and costal area of fore wings almost white. Fore wing length of male 9.8 
mm. Venation identical to that of LZ. sublunatus. 

Male genitalia. (Specimen from Vermilion, Alberta). Postero-dorsal 
edge of tergum lightly setose. Dorsal strap of segment IX relatively 
short, thick. Main body of segment relatively narrow, slightly narrowed 
ventrad (fig. 370). Clasper short, with wide base; triangular in lateral 
aspect. Median lobes of segment X short, distal halves black, tapered 
Slightly distad (fig. 371); distal edges vertical, straight, coincident 
with vertical line of black teeth on mesal faces of cerci. Cercus widened 
distad, slightly concave mesally, with vertical row of black teeth at mid- 
point of mesal face. Lateral arms of aedeagus long, expanded distad 
(fig. 372), each with dorsal spine basad of membranous, irregular distal 


half. 
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Female genitalia. (Specimen from Manyberries, Alberta). Vulval 
scale almost circular, with curved, parallel-sided lateral lobes (fig. 
373), longer, tapered, median lobe. Segment IX with large, triangular 
dorsal body, larger, scoop-shaped, discrete, ventro-lateral lobes (fig. 
374). Supra-genital plate small, evenly rounded distally. Segment X 
composed of two dorso-lateral, rectangular lobes laterad of long, thin 
cerci, with small ventral lobe. 

Notes on btology.—Adults of this species are found near sloughs 
and lakes which are thickly vegetated with sedges and cattail rushes. 
The flight season extends from July 5 to September 24, with a possible 
peak in August. 

Geographical distribution.—This species is transcontinental, 
extending from Alaska to Oregon, Colorado, Illinois, and Newfoundland 
(fig. 627). In the study area it occurs throughout the plains regions, 
and through the mountains along the low, major valleys reaching altitudes 
Oro 200" 

I have examined 91 specimens, 48 males and 43 females, from the 


study area and Great Slave Lake. 


Linnephilus secludens Banks, 1914 


Figures 375-379 ,625 


Limephilus secludens Banks, 1914:152. Betten, 1934:337. Milne, 1935:50. 
Ross, 1938b:39. Ross, 1944:299. Ross and Spencer, 1952:48. Ross 
and Merkley, 1952:436,450. Denning, 1963:261. Denning, 1965b:697. 
Etnier, 1965:149. Fischer, 1968:297. 


Limmophilus secludens; Essig, 1926:176. Schmid, 1955:140. 
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Colpotaulius secludens; Milne, 1936:60. Schmid and Guppy, 1952:48. 

Males of this species are distinguishable by very short, membranous, 
distally spinate lateral arms of aedeagus (fig. 377). Females are 
distinguished by short, tubular segment X with short, peg-like cerci 
solidly fused to dorso-lateral surfaces of segment (figs. 378,379). 

Descrtptiton.—Antennae brown; scapes lighter, setaless on antero- 
mesal faces. Vertex of head dark brown; lighter laterally. Thorax dark 
reddish brown; brush of male fore leg of short, black spines along full 
length of femur; opposing face of tibia with corresponding brush. Spurs 
very long, yellow-brown. Fore wing length of male 14.2 mm; light yellow- 
brown with darker areas; costal area clear except for slight distal 
darkening. Ventation identical to that of LZ. sublunatues. 

Male genitalia. (Specimen from Lethbridge, Alberta). Dorsal strap 
of segment IX short, with ventro-mesal process connected to segment X 
(figs. 375,376). Main body of segment tall, narrow, rectangular in 
lateral aspect. Clasper high, narrow, tapered, ventrad, acute-triangular. 
Median lobes of segment X short, narrow, black; tips directed dorso- 
laterad. Cercus short, irregular, deeply concave mesally. Median shaft 
of aedeagus with straight, thick basal portion (fig. 377); distal third 
turned sharply dorsad, thin, narrow, acuminate. Lateral arms short, 
stubby, membranous; each with cluster of short, black spines distally. 

Female genitalia. (Specimen from Lethbridge, Alberta). Vulval 
scale with median lobe longer than lateral lobes, tapered from wide base 
(fig. 379); lateral lobes concave ventrally; mesal edges Sinuate, black. 
Dorsal body of segment X distinguished from segment X by posterior 
declivity (fig. 378); ventro-lateral lobes almost separated from dorsal 


body; large, with straight, angular edges. Supra-genital plate Squat, 
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triangular. Segment X large, tubular, with minor dorsal and ventral 
projections. Cerci short, finger-like, fused solidly to dorso-lateral 
faces of segment X. 

Notes on btology.—Adults of this species are found near lakes and 
sloughs with heavy growths of sedges and cattail reeds. The flight 
period extends from June 3 to September 23, with a possible peak in late 
July and August. 

Geographical distribution.—The known range of this species extends 
from Great Slave Lake to Wisconsin, New Mexico, and California (figs 625). 
In Alberta it seems to be restricted to the plains, with occasional 
records from the foothills. 

I have examined 372 specimens, 178 males and 194 females, from the 


Study area and Great Slave Lake. 


Itmnephilus janus Ross, 1938 


Figures 380-384 ,626 


Iimnephtlus janus Ross, 1938b:37. Ross, 1944:299. Ross and Merkley, 

Ivo 2:40. sbenier, 1965<1 
Itmophitlus janus; Schmid, 1955:140. 

Colpotaulius minusculus Banks, 1924:439. Betten, 1934:339. Milne, 1935: 

42,50. Milne, 1936:60. Ross, 1938b:37. Fischer, 1968:199. 

Males of this species are distinguished by high, very thin dorsal 
strap of segment IX (fig. 380); by large, relatively long cerci with 
concave mesal faces and irregular dorso-mesal edges (fig. 381); and by 
long, distally thin and acuminate median lobes of segment X. Females 


are distinguished by tri-lobed dorsal shield of segment X; and by absence 





ess 
istimsy bra Leatob tonim dtiw ,tslidut joyrs! X tremgaz ‘antiga Be 
{eretsl-oerob ot y[bifoe beaut ,odii-vegnit , trode’ iored - .enoitoetotq 
—X Seremgee to eedst 
bas 2ede! reer brsot ots ebiseqe atds to etiubA—.ypotoid ne escon |e!” 
trigilt off .abesr Listteo bre eagbse to edtwotg yveed Htiw erguole 
ots! ai teeq oldiazeq o dtiw £8 redmetqs2 os £ emul mort abmstxe’ boireq 
.JeuguA bas yiat 
abnetxe estosqe 2idt to sgnet awond oT —.woddudindeth Snotigaigosd’ 
(4&8 .git) simtotiis) bas ,ooixeM wed ,fienooeiW o+ sda] eval? 3s610 mort 
[anoiescso rftiw .anieiq eft o3 beIoixszer od oF emsoe Ti SITSdIA’ HI 
.2lltdtoot sfx mort ebrosat 
sit mort ,2elgmet S@f bre eolam 8TI ,enomiosge SVE botimaxe oved TP” . 
-oisd ovel@ sgeTd bis séte ybute | 










* eng ner Fe 

SEQi , 220A mut, el dlqormit “Ely 
880, 482-088 esrugiT ) ' ‘one Lease 

TAO tue * ped 


(ottreM baa eeoh § . eS paU1 ela VE: dBEQl , 280M ait’ esl ogsionl 
f:20@f ,weinse .fearseer °° 
© OD 22@r (bimboe” peurst)/ eit ttgoinht 

rEQL pemIM RETRACT posted .CEA:ASCT , ademas sieTwomintm seh imsoqhed 
| ee vratiogi .TE2G8z00 ,ceom “08; cer ne i? 


‘o 7 
: 7 ae Y tps: 
a aan Tee coma 


ey 









= 









224 
of discrete ventro-lateral lobes of segment IX (fig. 383). 

Desertption.—Antennae pale yellow. Vertex of head pale yellow- 
brown, with dark areas adjacent to ocelli. Thorax pale yellow with some 
slightly darker areas. Brush of male fore leg composed of black spines 
along basal two-thirds of Fenn Spurs pale yellow. Fore wing length 
of male 7.2 mm; greyish white, with scattered brown areas tending to 
follow veins. Venation identical to that of L. sublunatus. 

Male genitalia. (Specimen from six miles south of Elk Point, 
Alberta). Dorsal strap high, narrow, with sharp dorsal edge (fig. 380). 
Main body of segment IX wide, with distinct antero-ventral bulge. 
Clasper short, with short base; almost rectangular with dorso-distal 
tooth. Median lobes of segment X long, thin, each with wide base 
abruptly narrowed to thin distal process with tip directed dorso-laterad 
(fig. 381). Cercus long, with disto-dorsal edge curled mesad, irregular, 
black. Aedeagus simple, with short, tapered median lobe, and long, 
dorsally curved, distally expanded, acuminate lateral arms, clothed on 
ventral edges with setae (fig. 382). 

Female genitalia. (Specimen from six miles south of Elk Point, 
Alberta). Vulval scale with wide based, strongly tapered median lobe 
(fig. 384); lateral lobes large, with concave lateral faces. Segment IX 
large, with no separate ventro-lateral lobes (fig. 383). Supra-genital 
plate rectangular, set well ventrad of segment IX to which it is connected 
by band of folded membrane. Segment X large, separate from segment IX, 
with cylindrical ventral portion surmounted by tri-lobed dorsal roof, 
with lateral lobes. 

Notes on btology.—I have collected specimens of this species only 


in the vicinity of large or small, shallow, sedge-edged lakes, ponds or 
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sloughs. The flight season extends from July 12 to September 13, with 


peak about mid-August. 

Geographical distrtbution.—This species is known from Alberta, 
Saskatchewan, Minnesota, and Colorado (fig. 626). In Alberta it is a 
species of the plains and low foothills. 

I have examined 40 specimens, 20 males and 20 females, from Alberta 


and Saskatchewan. 


Limnephtlus perpustllus Walker, 1852 


Figures 385-389 ,628 


Limnephilus perpustllus Walker, 1852:35. Hagen, 1861:254. Ross, 1941a: 
107. Ross, 1944:298. Ross and Merkley, 1952:436,450. Etnier, 1965: 
149. Fischer, 1968:255-256. 

Colpotaultus perpustllus; McLachlan, 1863:161. Hagen, 1864:809. 
McLachlan, 1874:36. Banks, 1892:363. Ulmer, 1905a:18. Ulmer, 1907a: 
37. Banks, 1907a:37. Banks, 1908b:61. Kolbe, 1912:42. Milne, 
1935:42,50. Milne, 1936:60. 

Limnophilus perpustllus; Packard, 1876:617. Schmid, 1955:140. 

Anabolina perpustllus; Betten, 1934:338. 

Anabolina perpustlla; Betten and Mosely, 1940:140-142. 

Limnephtlus mertnthus Ross, 1938c:166. Ross, 1941a:107. Ross, 1944:298. 
Fischer, 1968:256. 

Colpotaulius rhaeus Milne, 1935:42,50. Milne, 1936:60. Ross, 1941a:107. 
Ross, 1944:298. Fischer, 1968:256. 
Males of this species are distinguished by small postero-dorsal, 


Spinate lobe of tergum VIII (fig. 385); by square median lobes of segment 
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X with postero-dorsal angles developed as anteriorly hooked spines; and 
by large, black spine on dorso-mesal edge of cerci (figs. 285,386). 
Females are distinguished by massive, fleshy ventral body of segment IX 
(fig. 388); and by vertically oriented segment X. 

Desertptiton.—Antennae light reddish brown; scapes and pedicels 
darker, antero mesal faces setaless. Vertex of head with circular dark 
brown area between lateral ocelli. Thorax light brown, with darker 
areas. Brush of male fore leg composed of short, fine black spines along 
entire length of femur. Spurs yellow. Fore wing length of male 7.9 mm; 
light yellowish brown; very lightly irrorate in posterior regions. Costal 
area entirely clear. Venation identical to that of ZL. sublunatus. 

Male genitalia. (Specimen from camp three miles east of Nordegg, 
Alberta). Postero-dorsal edge of tergum VIII with small, free, black- 
spinate lobe. Dorsal strap of segment IX narrow (fig. 385). Main body 
of segment narrow, tapered ventrad; tapered dorsad to merge gradually 
with dorsal strap. Clasper with very long, narrow base produced dorso- 
posterad as finger-like dorsal process. Median lobes of segment X with 
Square bases; postero-dorsal angles produced dorso-anterad as short, 
slender, hooked spines. Cercus short, triangular in lateral aspect, 
with dorso-mesal edge curled ventrad with single large spine (figs. 
385,386). Median shaft of aedeagus simple, short, tapered; lateral arms 
curved dorsad, each with distally expanded, acuminate tip fringed along 
ventral edge with setae (fig. 387). 

Female genitalia. (Specimen from pond ten miles south of McLeod 
River, Forestry Trunk Road, Alberta). Vulval scale with squat, short 
median lobe tapered distad (fig. 389). Lateral lobes almost rectangular, 


with deep channel on mesal edge of each lobe. Dorsal body of segment IX 
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small; ventro-lateral extensions massive, fused ventrally (figs. 388,389). 
Supra-genital plate membranous, lunate, of two wide lateral plates fused 
ventrally to form channel, with short, narrow, distal extension. Cerci 
short, thin, almost rectangular lobes attached between lateral plates 
of segment X. 

Notes on biology.—Specimens of this species are collected near 
ponds with large quantities of sedge or bullrushes, or smaller creeks. 
The flight season extends from July 2 to September 6. 

Geographtcal distributton.—The known range of this species extends 
from Alberta to Colorado and Newfoundland. In Alberta it occurs primar- 
ily in the plains and low foothills (fig. 628). 

I have examined twelve specimens, three males and nine females, 


from the study area. 


The argenteus Group 


Males of the single species in this group are characterised by 
presence of spinate postero-dorsal lobe of tergum VIII; by large segment 
IX with short dorsal strap; by short, broad claspers; and by long, 
narrow, evenly tapered median lobes of segment X (fig. 390). Females 
are characterised by discrete ventro-lateral lobes of segment IX; by 


segments IX and X being fused; and by minute, thin cerci (fig. 394). 


Limnephtlus argenteus Banks, 1914 


Figures 390-394 ,629 


LIimnephilus argenteus Banks, 1914:152. Betten, 1934:320. Milne, 1935: 
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46,51. Ross, 1938b:34. Ross, 1944:14,298. Ross and Merkley, 1952: 

447, Fischer, 1968:25. 

Limnophilus argenteus; Schmid, 1955:143. 

Deseription.—Antennae brown; scapes with antero-mesal faces lighter, 
almost glabrous, Vertex of head with two dark brown areas mesad of 
lateral ocelli. Thorax brown with darker areas. Spurs light brown. 

Fore wing length of male 16.8 mm; light to dark brown, irrorate, clear 
areas very pale brown, not hyaline. Costal area sparingly irrorate. 
Venation identical to that of L. sublunatus. 

Male genitalia. (Specimen from Vermilion Lakes, Banff). Postero- 
dorsal edge of tergum VIII produced posterad as small, black-spinate 
bulb. Dorsal strap of segment IX short, with sharp dorsal edge (fig. 
390). Main body of segment massive, irregular. Clasper short, broad, 
very stout, with short base. Median lobes of segment X long, narrow at 
bases, tapered evenly to acuminate tips; curved dorso-laterad (fig. 391). 
Cercus short, almost square in lateral aspect, with wide baso-mesal 
extension dorsally; concave mesally. Median shaft of aedeagus attached 
to folded, membranous base, curved dorsad (fig. 392); lateral arms 
straight basally, curved dorsad distally to expanded, flared, mesally 
concave tips. 

Female genitalia. (Specimen from Worsley, Alberta). Vulval scale 
large, trapezoidal in general outline (fig. 393); median lobe long, 
gradually tapered; lateral lobes thin, arched laterad. Dorsal body of 
segment IX small, fused imperceptibly to segment X (fig. 394); ventro- 
lateral lobes discrete from dorsal body, high, narrow. Supra-genital 
plate large, evenly rounded distally. Segment X small, distally dark; 


deeply, narrowly cleft mesally (fig. 393). Cerci two minute, thin, 
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papillate structures attached to dorsal surface of segment X. 

Notes on btology.—The single record which I have of this species 
from the study area is from large, sedge marshes just west of Banff, 
Alberta. The dates of capture in Alberta range from July 1 to July 12. 

Geographical distrtbution.—The known range of this species extends 
from Alberta and Great Slave Lake to Illinois and Ontario (fig. 629). 

I have examined ten specimens, two males and eight females, from 


the study area and Great Slave Lake. 
The alberta Group 


The single species known in this group is characterised by high, 
narrow segment IX (fig. 395), with virtually no dorsal strap; by short, 
slender, tapered claspers; and by massive, thick, heavily sclerotized 
cerci (fig. 396). Females are characterised by high, narrow segment IX 
(fig. 400); and by vulval scale almost completely demarcated from 


sternum VIII (fig. 401). 


Limnephtlus alberta Denning, 1958 


Figures 395-401 ,629 


Limmephilus alberta Denning, 1958:96. Denning, 1965b:698. 

Descrtption.—Antennae dark brown; scapes with pale, glabrous 
antero-mesal faces. Vertex of head very dark brown, warts paler. Thorax 
dark brown; warts very pale. Spurs yellow. Fore wing length of male 
14.9 mm; light brown, with darker areas; clear areas mostly hyaline. 


Costal area clear on basal two-thirds. Venation identical to that for 
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L. sublunatus. 

Male genitalia. (Specimen from eleven miles west of Banff on Trans 
Canada Hwy.). Dorsal strap of segment IX virtually non-existent (fig. 
395). Main body of segment sinuate, widened gradually dorsad from narrow 
ventral area. Clasper small, narrow, tapered, finger-like, with very 
short base. Median lobes of segment X small, trapezoidal, slanted dorso- 
mesad (fig. 396). Cercus rectangular in lateral aspect, tapered basad 
from flat, black distal face, in dorsal aspect (fig. 397). Median shaft 
of aedeagus short, stout, with large, discrete, distal head (fig. 398). 
Lateral arms curved smoothly dorsad, not widened, each fringed along mesal 
face with long setae. 

Female genitalia. (Specimen from eleven miles west of Banff, on 
Trans Canada Hwy.). Vulval scale with angular anterior edge, almost 
separate from sternum VIII (fig. 401); median lobe long, acute-triangular; 
lateral lobes stout, close to median lobe. Segment IX high, narrow, with 
slightly wider ventro-lateral area (fig. 400). Supra-genital plate short, 
broad, suspended from segment IX by wide, wrinkled membrane. Segment X 
with hemi-cylindrical ventral portion short, and dorsal, mesally flatten- 
ed, dorsally deeply cleft portion (fig. 401) much longer, tapered. No 
evident cerci. 

Notes on biology.—Specimens of this species are found near sedge 
lakes, ponds, and sloughs. The flight period extends from July 5 to 
September 10. 

Geographical distrtbution.—The known range of this species is 
restricted largely to the continental divide area of Alberta and British 
Columbia (fig. 629). In altitude it ranges from about 3,700' to 5,350'. 


I have examined 28 specimens, eight males and 20 females, from the 
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Study area. 


The astattcus Group 


Males of this group are characterised by presence of postero-dorsal 
lobe on tergum VIII; by large, smooth tooth on dorso-mesal edge of cercus ; 
and by wide-based claspers, with short, stout dorsal processes (fig. 402). 
Females are distinguished by massive segment IX of single piece, without 


ventro-lateral lobes; and by massive, short lobed vulval scale (figs. 


406,407). 


Limnephtlus labus Ross, 1941 


Figures 402-407 ,630 


Limnephilus labus Ross, 1941a:105-106. Ross, 1944:298. Ross and Merkley, 

1952:436,451. Flint, 1960:5. Fischer, 1968:200. 

Limnophilus labus; Schmid, 1955:141., 

Description.—Antennae reddish brown, scapes darker. Vertex of 
head dark brown between ocelli and posterad to posterior edge of cranium. 
Thorax reddish brown; brush of male fore leg composed of dense, stout, 
black setae along entire length of femur. Spurs reddish. Male fore wing 
length 9.5 mm; grey-brown, with darker areas close to posterior edge. 
Costal area clear to distal end of subcosta. Venation identical to that 
of L. sublunatus. 

Male genitalia. (Specimen from Waterton, Alberta). Postero-dorsal 
edge of tergum VIII with small, thin, spinate lobe. Dorsal strap of 


segment IX short, wide (fig. 402); main body of segment high, narrow, 
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with anterior lobes; with short, blunt peg at postero-dorsal angles. 
Clasper with rectangular dorsal process and high, narrow base. Median 
lobes of segment X with broad bases tapered abruptly to small, acuminate 
postero-dorsal hooks. Cercus with very concave mesal face, with dorsal 
edge arched meso-ventrad (fig. 403); with large, smooth, black spine. 
Median shaft of aedeagus long, irregular, curved dorsad (fig. 404); 
lateral arms long, each curved sharply dorsad at mid-point, with expanded, 
acuminate distal lobe fringed ventrally with long setae. 

Female genitalia. (Specimen from Waterton, Alberta). Vulval scale 
with massive, short lobes (fig. 407); lateral lobes rectangular; median 
lobe very broad, blunt, with very little space between it and lateral 
lobes. Segment IX massive, of one rectangular piece (fig. 406); segment 
X completely enclosed. Supra-genital plate very wide, short. Segment X 
distinct from segment IX; dorsal surface steep, terminated in two small, 
black-tipped dorsal lobes. Cerci large, stout, attached to dorsal surface 
of segment X; short, blunt. 

Notes on biology.—Adults of this species are found near sedge or 
cattail ponds, lakes or sloughs. A very few records indicate that this 
species may also inhabit rivers and smaller creeks. The flight season 
extends from July 25 to September 13, with a possible peak in late August. 

Geographteal distrtbution.—The known range of this species extends 
from Alberta and Saskatchewan to Idaho and Colorado (fig. 630). In 
Alberta it is confined to the southern and central plains and lower. foot- 
hills. 

I have examined 40 specimens, 23 males and 17 females, from the study 


area. 
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The fenestratus Group 


Diagnostic genitalic characters are not available due to too great 


diversity. Two species of the group are known from the study area. 


Limnephtlus minusculus (Banks), 1907 


Figures 408-413,631 


Stenophy lax minusculus Banks, 1907b:120. Banks, 1907a:39. 
Apolopsyche minusculus; Banks, 1916:121. Betten, 1934:370. 
Algonquina minuscula; Milne, 1935:31,49. 

Limephilus minusculus; Ross, 1938b:37. Ross, 1944:298. Ross and 

Merkley, 1952:445.. Fischer, 1968:234. 

Ltmnophilus minusculus; Schmid, 1955:139. 

Males of this species are distinguished from males of other species 
of Limmephtlus by presence of postero-dorsal lobe of tergum VIII; by 
warped cerci with mesal projection and cross-axial ventral ridge (figs. 
408,409); and by form of aedeagus, especially lateral arms (fig. 410). 
Females are distinguished by single unit segment IX; by discrete segment 
X; and by double-lunate groove ventrad of segment X as seen in ventral 
aspect (figs. 412,413). 

Deseription.—Antennae very dark brown; scapes darker. Vertex of 
head black. Thorax very dark brown; brush of male fore leg sparse, only 
on basal third of femur. Spurs dark yellow. Fore wing length of male 
8.4 mm; pale chocolate-brown; costal area clear. Venation identical to 
that of ZL. sublunatus. 


Male genitalia. (Specimen from Flatbush, Alberta). Postero-dorsal 
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edge of tergum VIII with prominent, lightly spinate lobe. Dorsal strap 
of segment small, relatively narrowed, especially ventrally. Clasper 
short, with very short base; tapered evenly to rounded tip; directed 
postero-dorsad. Median lobes of segment X small, thin plates, with black 
tips; with wide bases, narrowed abruptly to small dorsal hooks; basal 
plates square, concave (fig. 409). Cercus small, slender in lateral 
aspect, with tip at right angles, directed mesad, with black, dentate 
ventral edge (fig. 409). Median shaft of aedeagus short, stout, tapered, 
with slightly dilated tip; lateral arms long, with very slender, sclero- 
tized basal halves; distal halves membranous, extensible, with zigzag at 
bases; fringed distally, mostly on dorsal edges, with long setae (fig. 
410). 

Female genitalia. (Specimen from Flatbush, Alberta). Vulval scale 
large, with short, stout median lobe, rectangular lateral lobes with 
groove along each median face (fig. 413). Segment IX of one piece, 
roughly rectangular (fig. 412); with slight postero-ventral lobes. 
Supra-genital plate membranous, wide, short, rectangular except for 
posteriorly indented edge. Segment X very small, discrete from segment 
IX in lateral aspect; tubular, short. Cerci short, dorso-ventrally 
flattened, rounded in ventral aspect; fused solidly to segment X. 

Notes on btology.—Adults of this species are found associated with 
sedge or cattail reed sloughs or small lakes, and small streams or rivers 
on gravel beds. The flight season extends from May 25 to July 16, with 
peak in late June and early July. 

Geographical distributiton.—The known range of this species extends 
from Alaska to Washington, Colorado, New York, and Labrador (fig. 631). 


In Alberta it is confined to the plains, low foothills, and major, low 
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mountain valleys, up to about 4,500' altitude. 
I have examined 106 specimens, 93 males and 13 females, from the 


study area. 


Limnephilus kennicottt Banks, 1920 


Figures 414-420 ,632 


Limnephilus kennicottt Banks, 1920:344. Betten, 1934:336. Milne, 1935: 
44,51. Milne (D.J.), 1943:298. Ross, 1944:298. Ross and Merkley, 
1952:441. Ross, 1953:155. Wiggins, 1961:701. Ross, 1966:593. 
Fischer, 1968:199. 

Ltmnophilus kenntcotti; Schmid, 1955:139. 

Males of this species are distinguished by massive claspers with 
very long bases (fig. 414), mesally directed, thin, body (fig. 418), and 
black-toothed dorsal edges. Females are distinguished by massive, mesally 
cleft dorsal body of segments IX and X combined (figs. 419,420). 

Descrtption.—Antennae dark brown; scapes darker, with pale, seta- 
less, antero-mesal faces. Vertex of head very dark brown, warts paler. 
Thorax very dark brown, warts paler. Spurs brownish yellow. Fore wing 
length of male 8.9 mm; light brown; costal margin clear to end of sub- 
costa; clear areas white. Venation identical to that of LZ. sublunatue. 

Male genitalia. (Specimen from Canmore, Alberta). Dorsal strap of 
segment IX equal in height to main body; wide. Main body of segment very 
wide dorsally, narrowdventrad (fig. 414); with slight concavities at 
postero-ventral margins. Clasper massive, thin, directed mesad; with 
dorsal edges black-toothed (fig. 418). Median lobes of segment X large, 


long, with wide bases tapered distad to rounded tips; very wide in dorsal 
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aspect, with low, black-toothed ridge just basad of tips (fig. 415). 
Cercus large, long, arched dorsad in lateral aspect; with slight declivity 
on mesal face, produced mesad as triangular ledge (fig. 415). Median 
shaft of aedeagus long, slender; lateral arms shorter, slender, sclero- 
tized, attached to dorsal surface of aedeagus; each with cluster of three 
spines distally, spines crossed over dorsal surface of aedeagus (figs. 
416,417). 

Female genitalia. (Specimen from Lethbridge, Alberta). Vulval 
scale small, with short, distally rounded median lobe (fig. 420); lateral 
lobes very small, irregular, narrow, directed postero-laterad. Segment 
IX with discrete ventro-lateral lobes (fig. 419); dorsal body indistin- 
guishable from segment X. Supra-genital plate large, rectangular, visor- 
like in lateral aspect. Segment X massive, solidly fused to segment IX; 
rectangular in lateral aspect, with meso-dorsal hooks distally; in 
ventral aspect of two large, quite separate plates (fig. 420). 

Notes on btology.—Adults of this species are found near lakes and 
rivers. The flight period extends from June 24 to October 3, with a 
possible peak in August and September. 

Geographical distrtbution.—The known range of this species extends 
from British Columbia to Newfoundland, and north to Greenland (fig. 632). 
In Alberta it is found both on the plains, and in the foothills and 
mountains, to altitudes of about 6,675'. 

I have examined 45 specimens, 10 males and 35 females, from the 


study area. 


The ntgrtceps Group 


Males of the single species of this group are characterised by 
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massive segment IX with short, narrow, dorsal strap (fig. 421); by massive 
claspers with large, heavily sclerotized, black, dorsal tooth; and by 
small, light-coloured median lobes of segment X (figs. 422). Females are 
characterised by discrete ventro-lateral lobes of segment IX (fig. 426); 


and by solid, large segment X and dorsal body of segment IX fused. 


Limephtlus nigriceps (Zetterstedt), 1840 


Figures 140a,140b,421-426 ,633 


Phryganea ntgriceps Zetterstedt, 1840:1066. 

Itmophilus nigriceps; Ross and Merkley, 1952:443,453. Schmid, 1955:142. 
(See Fischer, 1968:237,245, for Palaearctic literature). 

Litmephilus nigriceps; Betten, 1934:56,87. Fischer, 1968:237-246. (See 
Fischer, 1968:238, for Palaearctic literature). 

Limophilus affinis Hagen (non Curtis), 1858. (See Fischer, 1968:245, 
for Palaearctic literature). 

Limmephtlus affints; Fischer, 1968:245. 

Pryganea ptlosula (See Fischer, 1968:245)., 

Limnephilus ptlosulus; (See Fischer, 1968:245). 

Chaetotaultus striola Kolenati. (See Fischer, 1968:245,246, for 
Palaearctic literature). 

Itmophilus striola; (See Fischer, 1968:246, for Palaearctic literature). 

Limnephilus stritola; (See Fischer, 1968:245-246, for Palaearctic liter- 
ature). 

Limephilus foreipatus Banks, 1924:439-440. Criddle, 1924:16. Betten, 
1934:336. Milne, 1935:46,51. Milne (D.J.), 1943:192,194,195. 


Ross, 1944:298. Ross and Merkley, 1952:443. Fischer, 1968:139. 
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Desertption.—Antennae dark brown; scapes black in males, pale 
yellow in females; antero-mesal faces paler, setaless. Vertex of head 
black except for paler warts. Thorax deep black; brush of male fore leg 
composed of short, stout, black spines on basal half of femur. Spurs 
yellow. Fore wing length of male 11.6 mm; pale brown; anterior half of 
wing clear, posterior half irrorate. Venation of fore and hind wings as 
in figs. 140a,140b; R2 of hind wing with row of short, black hairs on 
ventral surface. 

Male genitalia. (Specimen from Exshaw, Alberta). Postero-dorsal 
edge of tergum VIII lightly setose. Dorsal strap of segment IX short, 
curved posterad (fig. 421). Main body of segment massive, widened 
ventrad, with postero-dorsal angle rounded, large. Clasper massive, 
short, wide, with large, black, heavily sclerotized disto-dorsal tooth. 
Median lobes of segment X small, directed dorso-posterad, with slight 
lateral hooks at tips (fig. 422). Cercus large, parabolic, with large, 
black, heavily sclerotized disto-mesal tooth. Lateral arms of aedeagus 
long, slender, sclerotized, spinate distally, curved sharply dorsad (fig. 
424); large, wing-like, spinate, lobe on disto-ventral margin. 

Female genitalia. (Specimen from Exshaw, Alberta). Vulval scale 
relatively small, with short, slender, tapered median lobe (fig. 425); 
lateral lobes large, roughly triangular. Ventro-lateral lobes of segment 
IX discrete, large, irregular in outline’ (tip. 426). Dorsal body of 
segment indistinguishable from massive segment X. Supra-genital plate 
triangular, large. No evident cerci. 

Notes on btology.—Adults of this species are found near small sedge 
ponds or sloughs. The flight season is from August 23 to September 22. 


Geographteal distrtbution.—The nearctic range of this holarctic 
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species extends from Alaska to Alberta and Manitoba (fig. 633). In 
Alberta I have collected specimens in the foothills and mountains, in 
the low valleys. 

I have examined 20 specimens, 15 males and five females, from the 


study area. 


The rhombtcus Group 


Males of this group are characterised by postero-dorsal lobe on 
tergum VIII; by large, curved claspers with black, heavily sclerotized 
distal teeth; and by relatively small median lobes of segment X. Females 
are characterised by long distinct cerci; discrete ventro-lateral lobes 


of segment IX; and by separate segment X. 


Linmmephtlus rhombtcus (L.), 1758 


Figures 427-432,634 


Phryganea rhombica Linnaeus, 1758:548. (See Fischer, 1968:270-294, for 
Palaearctic literature). 

Phryganea rhomboides; (See Fischer, 1968:271). 

Friganea rhomboea; (See Fischer, 1968:271). 

Chaetotaultus rhombicus; (See Fischer, 1968:272-273, for Palaearctic 

literature). 

Limephila rhombica; (See Fischer, 1968:272). 

Limmophila rhombica; (See Fischer, 1968: 282,283). 

Letmnephila rhombica; (See Fischer, 1968:274). 

Limnophilus rhombicus; Hagen, 1861:254. Kolbe, 1912:41. Sibley, 1926: 


107,191,194. Ulmer, 1932:212. Betten and Mosely, 1940:132-134. 
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Schmid, 1955:134, (See Fischer, 1968:270-294, for Palaearctic 

literature). 

Limnephilus rhomnicus; (See Fischer, 1968:278). 

Limnephtlus rhombicus; Walker, 1852:22. Vorhies, 1909:661-666. Betten, 
1926:529. Rawson, 1930:46. Betten, 1934:331-333. Ross, 1944:8,14, 
185 ,186,189,190,198. Leonard and Leonard, 1949a:19. Flint, 1960:5, 
49. Robert, 1960:59. Wiggins, 1961:701. Denning, 1965b:698. 
Etnier, 1965:149. Fischer, 1968:270-294. (See Fischer, 1968:270- 
294 for Palaearctic literature). 

Gontotaultus combinatus Walker, 1852:28-29. Hagen, 1864:815,834. Banks, 
1892:363. Banks, 1899:208. Banks, 1907a:36. Ulmer, 1907a:44, 
Lloyd, 1915:203-205. Johnson, 1927:49. Brues, 1930:393. Banks, 
1930b:128. Milne, 1935:44,47,51. Elkins, 1936:668-669. Betten and 
Mosely, 1940:132,134. Ross, 1944:190,298. Proctor, 1946:211. 
Fischer, 1968:294. 

Itmmophilus combinatus; Hagen, 1861:255. McLachlan, 1875:50. Ulmer, 
1905a:19. Lloyd, 1921:44-47. Muttkowski and Smith, 1929:259. 
Baldut; 1939°172.174,1784 sPennack. 41953. figs. 3561b «361d. 

Fischer, 1968:294. 

Descriptton.—Antennae yellow-brown. Vertex of head uniformly deep 
red-brown. Thorax uniform reddish brown; brush of male fore leg composed 
of fine, reddish hairs along basal half of anterior face of femur. Fore 
wing length of male 17 mm; reddish brown, partly irrorate, with large, 
irregular, hyaline areas. Vein A3 of fore wing dark brown, with heavy 
vestiture of stout, brown setae. Venation identical to that of JL. 
sublunatus. 7 


Male genitalia. (Specimen from two miles west of Lake Louise, 
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Alberta). Postero-dorsal edge of tergum VIII extended sharply ventrad 

as rectangular, slightly bulbous, black-spinate screen (figs. 427,428). 
Dorsal strap of segment low, wide vertically; main body of segment stout, 
narrowed ventrad. Clasper small, with high, narrow base; dorsal process 
triangular. Median lobes of segment X small, short, black, with square- 
cut tips directed postero-laterad. Cercus massive, long, arched dorsad, 
with parallel sides; distal edge straight in lateral aspect, with ventral 
edge black, heavily sclerotized, dentate (fig. 428). Lateral arms attach- 
ed dorsally on aedeagal base; distally bifid; ventral lobe large, flap- 
like, fringed dorsally (fig. 429) with long spines; dorso-median lobes 
folded mesad, armed with several stout, black, distal teeth (figs. 429, 
430). 

Female genitalia. (Specimen from Whitehorse, Yukon; in Canadian 
National Collection, Ottawa). Vulval scale large, deeply imbedded in 
sternum VIII (fig. 432); median lobe short, truncate-triangular; lateral 
lobes clavate in ventral aspect. Ventro-lateral lobes of segment IX 
large, roughly triangular in lateral aspect (fig. 431), discrete from 
dorsal body of segment; dorsal body small, triangular in dorsal aspect. 
Supra-genital plate large, semi-circular, hyaline. Segment X separable 
from segment IX; long, tubular, shallowly cleft mesally; with shallow 
groove on dorso-lateral surfaces, ventrad of cercal bases. Cerci long, 
with wide bases each abruptly tapered at mid-point. 

Notes on btology.—The single male specimen examined was probably 
taken in the sedge sloughs just west of Lake Louise townsite, in Banff 
National Park. Date of capture was July 20. 

Geographical distribution.—The nearctic range of this holarctic 


species extends from Yukon Territory to Colorado, Illinois, Newfoundland 
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and Greenland (fig. 634). 


The diversus Group 


Males of this group are characterised by black-spinate, postero- 
dorsal lobes of tergum VIII; by short, stout, triangular, thick cerci 
and median lobes of segment X; and by wide based, claspers with long, 
distally heavily sclerotized, black-toothed tips (fig. 433). Females 
are characterised by discrete, ventro-lateral lobes of segment X; and 


by segment X separate from segment IX (fig. 438). 


Limmephilus canadensis Banks, 1908 


Figures 433-438 ,635 


LIimmephilus canadensts Banks, 1908a:264. Betten, 1934:321. Ross, 1938b: 
64, Denning, 1941b: 201-202. — Milne (DiJ. F, "1943:192 193 194 19S. 
Ross, 194472997" Ross and Merkley, 19527450.” “Flint; 1960:5. “Etnier, 
19GS: 1438 "rscher, "1968753. 

Anabolina canadensis; Milne, 1935:41,49. Denning, 1937:23. 

Limnophilus canadensts; Schmid, 1955:142. 

Description. —Antennae dark brown; scapes darker, with antero-mesal 
faces yellow, glabrous. Vertex of head dark brown, faded to brownish 
yellow laterad of lateral ocelli. Thorax dark brown; brush of male fore 
leg along entire length of femur; anterior tibiae with similar brushes 
on opposing faces. Spurs yellow, to brown. Fore wing length of male 7.0 
mm; light reddish brown; costal area clear to end of sub-costa; clear 
areas white; dark areas irrorate. Venation identical to that of LZ. sub- 


Zunatus. 
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Male genitalia. (Specimen from Nordegg, Alberta). Postero-dorsal 
edge of tergum VIII with slender, prominent, black-spinate lobe. Dorsal 
strap of segment IX short, sharp edged dorsally (fig. 433); main body of 
segment wide, narrowed ventrad, with sinuate dorsal edges. Clasper with 
high, narrow base; dorsal process long, directed dorsad, with distal 
edge black, heavily sclerotized, with two distinct teeth. Median lobes 
of segment X small, short, triangular, wide (figs. 433,434). Cercus 
Similar, with dorsal angle setose, with long setae. Median shaft of 
aedeagus long, tapered, with distinct head; lateral arms shorter, expanded 
distally, acuminate, with disto-ventral edges fringed with short setae 
(figs. 435,436). 

Female genitalia. (Specimen from Athabasca River, Grosmont, Alberta). 
Vulval scale rectangular (fig. 437); median lobe short, tapered from wide 
base; lateral lobes longer, rectangular, each with slight distal widening. 
Dorsal body of segment IX small, high, narrow, with postero-dorsal process 
(fig. 438); ventro-lateral lobes discrete, large, irregular. Supra- 
genital plate roughly rectangular, with squat triangular distal edge. 
Segment X large, tubular, conical in ventral aspect (fig. 437), black 
disto-dorsally. No evident cerci. 

Notes on btology.—Adults of this species are found near lakes, and 
slower, smoothly flowing rivers. The flight period extends from June 9 
to August 12. 

Geographical distributton.—The known range of this species extends 
from Alberta to Maine (fig. 635). In Alberta it is confined to the 
plains or low foothills. 

I have examined 12 specimens, five males and seven females, from the 


study area. 
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The Genus Cltstoronta Banks 


One species of this genus is known from the study area; it belongs 
to the sub-genus Clistoronia Banks. 

Synopsts of characters.—Cephalic macrochaetae short, fine, sparse; 
pronotal macrochaetae very strong, abundant. Spur formula 1,3,3. Wings 
large; fore wings clearly widened at chord, truncated apically; hind 
wings rather narrow. Fore wing colouration varied, quite patchy. Fore 
wing venation much as in Limephtlus spp. but chord weakly disrupted, 
almost straight, oblique anteriorly; f3 narrowed basally. Hind wing 
chord strongly disrupted, distinctly concave to body. 

Male genitalia with tergum VIII non-spinate. Segment IX very 
short, high (fig. 439); postero-lateral angles prominent, support to 
segment X mesally. Cerci large, strong, heavily sclerotized; in lateral 
aspect triangular, bilobed distally. Median lobes of segment X spur-like, 
horizontal. Clasper weakly developed; distal portion long, conical, 
simple, directed mesad. Aedeagus large; median shaft much folded basally 
(fig. 442); lateral arms spinate, each simple or bilobed. 

Female genitalia with dorsal body of segment IX vestigial. Ventro- 
lateral lobes of segment IX quite large, convex plates, in close contact 
ventrally (figs. 443,444). Supra-genital plate large, ogival, prominent. 
Segment X varied, short, long, slender. Cerci or cercus-like lobes 
large, strongly flattened dorso-ventrally, fused to segment IX, or seg- 
ment X, which is immediately ventrad. Median lobe of vulval scale varied 


in size; lateral lobes sub-quadrangular or rounded (fig. 444). 
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Cltstoronta magnifica (Banks), 1899 


Figures 439-444 ,635 


Halesus magnifica Banks, 1899:209. 

Clistoronta magnus; Banks, 1916:119. 

Cltstoronta magnifica; Betten, 1934:371. Banks, 1943:343. Ross, 1944: 
297. Ross and Merkley, 1952:436. Schmid and Guppy, 1952:42. 
Schmid, 1955:156. 

Stenophylax magntficus; Milne, 1935:32,52. 

Ltmmephtlus magniftcus; Ross and Merkley, 1952:441,451. 

Anabolta ecarolt Denning, 1941b:196-197. 

Males of this species are distinguished from males of other species 
of Limnephilidae by large, triangular cerci (fig. 439); by fused median 
lobes of segment X (fig. 440); and by mesally directed black teeth on 
mesal faces of cerci. Females are distinguished by long, thin, acuminate 
dorsal lobes of segment X, ventro-mesad of cerci (fig. 443). 

Descriptton.—Antennae yellow-brown; antero-mesal faces of scapes 
with few setae. Vertex of head deep red-brown. Thorax deep reddish 
brown. Fore wing length of male 18.1 mm; light chocolate-brown, irrorate, 
with larger hyaline areas. Venation identical to that of Ltmmephilus spp. 

Male genitalia. (Specimen from Waterton, Alberta). Dorsal strap 
of segment IX very slim, incomplete dorsally (fig. 439). Main body of 
segment vertically narrow, moderately expanded laterally, with postero- 
dorsal angles produced mesad as long, narrow processes. Clasper with 
narrow base, dorsal process long, tapered, acute-triangular in lateral 
aspect. Median lobes of segment X fused throughout length (fig. 440), 


conical, rounded. Cercus massive, thick, triangular in lateral aspect, 
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with short ventral tooth; mesal face with black, heavily sclerotized 
tooth, Median shaft of aedeagus short, stout, curved gently dorsad (fig. 
442); lateral arms parallel to median shaft, greatly widened distally; 
each distally bilobed, with dorsal lobe longer, narrower, more acuminate 
than ventral. Both lobes fringed with setae. 

Female genitalia. (Specimen from Waterton, Alberta). Vulval scale 
with squat, conical median lobe; lateral lobes triangular distally, well 
clear of median lobe (fig. 444). Dorsal body of segment IX small, fused 
to segment X (fig. 443); ventro-lateral lobes large, triangular in lateral 
aspect, fused ventrad of segment X; not discrete from dorsal body. Supra- 
genital plate small, semi-circular. Segment X large, tubular, deeply 
cleft laterally, not so deeply in vertical plane; dorsal lobes long, 
narrow; ventral lobes shorter, wide, darker. Cerci short, acuminate in 
lateral aspect, wide in ventral aspect. 

Notes on bitology.—Adults of this species are collected near sedge 
lakes or ponds. The flight period extends from June 11 to August 16, 
with a peak in mid-July. 

Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to Utah (fig. 635). In Alberta it is 
confined strictly to the area of the continental divide, but in the lower 
major valleys. 

I have examined 17 specimens, 13 males and four females, from the 


study area. 


The Genus Grammotaultus Kolenati 


This genus is represented in the study area by a single species. 
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Synopsis of characters.—Head somewhat elongated, eyes small. 
Posterior cephalic warts very large, oval. Posterior ocelli surrounded 
by many hairs. Spur formula 1,3,4. Pronotum at least half as long as 
head. Wings large; fore wings uniformly, or patchily coloured. R5 of 
fore wing darkened in some species; always so on hind wing. Chord of 
fore wings very oblique anteriorly to body, not strongly disrupted. 

Hind wing chord parallel to body, strongly disrupted. 

Male genitalia rigid, very large. Tergum VIII not spinate. Segment 
IX long longitudinally and vertically. Cerci very thick, to very large, 
slender; in cane species short, massive, thick; dentate. Claspers poorly 
developed, not projected. Aedeagus very thick, similar to that of 
Limmephtlus; lateral arms not erectile or setose, but simple or bilobed. 

Female genitalia without discrete ventro-lateral lobes; dorsal body 
of segment IX narrow, elongated, with two free appendages. Segment X 
tubular, very large, short, sclerotized, barely cleft mesally. Supra- 
genital plate small. Vulval scale large, with three large, sub-equal, 


projected lobes in most species. 


Grammotaulius interregationis (Zetterstedt), 1840 


Figures 445-450 ,636 


Phryganea interregationts Zetterstedt, 1840:1063-1064. Kolenati, 1848: 
25 ,26,30,40-41, (See Fischer, 1967:212-213, for Palaearctic 
literature). 

Limephtlus tnterregationts; Walker, 1852;19. 

Limophtlus interregationis; Hagen, 1861:254-255. (See Fischer, 1967: 


213, for Palaearctic literature). 
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Grammotaultus tnterregationts; Banks, 1892:363. Banks, 1907a:36. Ulmer, 

1907a:38. Mosely, 1929:502,507,508-509. Ulmer, 1932:212,217. 

Betten o1934:316. Milne 91955: 27 50. eeDenning,.1941a:,232=233..).Ross, 

1944:185,297. Schmid, 1950a:348-351. Ross and Spencer, 1952:47. 

Schmid, 1955:145. Schmid, 1964:914,917. Etnier, 1965:148. Fischer, 

1967:212-214. (See Fischer, 1967:213, forPalaearctic literature). 
Grammotaulius praecox Hagen, 1873c:451-452. Banks, 1892:363. Jacobson, 

1898:215. Ulmer, 1905a:18. Ulmer, 1907a:39. Banks, 1907a:36. 

Kolbe, 1912:42. Betten, 1934:316. Milne, 1935:50. Ross, 1938b:32. 

Fischer, 1967:214. 

Ltmophilus praecox; Ross, 1941a:110. 
Grammotaulius stbtricus Mosely, 1929:502,507. 

Desertption.—Antennae light brown; scapes cream-white with glabrous 
antero-mesal faces. Vertex of head with black mesal diamond limited by 
lateral ocelli and median warts; remainder cream-white. Thorax black, 
shaded in areas to dark brown. Spurs brown. Fore wing length of male 
20.9 mm; chocolate-brown to light reddish brown. Hind wing stigma light 
brown; RS set in light brown band. Venation essentially identical to 
that of Ltmnephilus sublunatus. 

Male genitalia. (Specimen from Wapta Lake, Kicking Horse Pass, 

Yoho National Park, British Columbia). Segment IX massive, rectangular; 
dorsal strap short, narrow to point of extinction dorsally (fig. 445). 
Clasper small, blunt, short. Median lobes of segment X very small, short, 
with meso-dorsal black edges (fig. 446). Cercus huge, thick, armed with 
heavily sclerotized teeth along distal edge; with ventral, black tooth 
directed postero-mesad. Median shaft of aedeagus simple. Lateral arms 


long, expanded slightly distally, each with two distal lobes (fig. 447); 
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basal or dorsal lobe minute, with distal tuft of spines; ventral lobe 
large, lanceolate, fringed dorsally with short spines. 

Female genitalia. (Specimen from Banff, Alberta). Vulval scale 
massive, triangular (fig. 450); median lobe short, parallel-sided, 
lateral lobes with narrow bases, widened distally. Segment IX large, 
inseparably fused to segment X dorsally; ventral lobes much larger, with 
Straight edges (fig. 449). Supra-genital plate short, broad, with evenly 
curved posterior edge. Segment X relatively small, short, with pair of 
meso-lateral lobes. No evident cerci. 

Notes on btology.—Adults of this species are found near sedge 
ponds, lakes or sloughs, and mountain streams of a turbulent and rocky 
nature. Flight season of the adults extends from July 4 to September 27. 

Geographical distributton.—The nearctic range of this holarctic 
species extends from Yukon Territory to British Columbia, Minnesota, 
Nova Scotia, and Greenland (fig. 636). In Alberta it is confined to the 
foothills and mountains, ranging in altitude from 4,500' to 6,800'. 

I have examined 25 specimens, 13 males and 12 females, from the 


study area. 


The Genus Nemotaultus Banks 


A single species, of the subgenus Macrotaultus, is known from the 
study area. 

Synopsts of characters.—Eyes quite small. Head quite elongate, 
with toothed ridge along occipital border. No cephalic warts present. 
Pronotum twice length of head in certain species. Spur formula 1,3,4. 


Fore wings coriaceous, apically indented (fig. 14la). Hind wings very 
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large, slightly indented. Fore wings very reddened, not irrorate. Vena- 
tion of fore wings with very large discoidal cell; chord feebly disrupted, 
hardly oblique to body; hind wings similar. 

Male genitalia with postero-dorsal edge of tergum VIII developed as 
large, black-spinate bulb. Segment IX usually large, well developed 
laterally. Claspers of medium size, massive in appearance, thick, concave, 
unarmed, not close to border of segment IX. Aedeagus large, strong, 
similar to that of Limnephtlue spp.; lateral arms non-erectile, simple, 
fringed distally with setae or spines. 

Female genitalia with dorsal part of segment IX narrowed, triangular, 
weakly developed; no free appendages. Segment X continuous with segment 
IX, tabular; short, massive, poorly cleft mesally. Ventro-lateral lobes 
of segment IX huge, largely continguous ventrally. Supra-genital plate 
small. Vulval scale very large, plate-like, entirely flanked by sternum 
VIII; median lobe very small, sunk between two sub-quadrangular lateral 


lobes. 


Nemotaultus hostilte (Hagen), 1873 


Figures 141a,141b,451-455 ,637 


Glyphotaelius hostilis Hagen, 1873c:444-446, Banks, 1892:363. Ulmer, 
1905a:18. Ulmer, 1907a:40, Banks, 1907a:36. Lloyd, 1921:41,43-44., 
Dodds and Hisaw, 1925a:124-125. Dodds and Hisaw, 1925b:386. Betten, 
1926:529,. Sibley, 1926:107,193, Berry, 1927:3. Banks, 1930b:127. 
Betten, 1934:313, Milne, 1935:28,50. Ross, 1938b:32. Balduf, 1939: 
122. Ross, 1941a:113. Ross, 1944:183,297, Leonard and Leonard, 


1949a:16. Ross and Spencer, 1952:47, Morse and Blickle, 1953:97. 
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Pennacks; 19535805 «Robert ~1960:59 ws Wigoinsiw19615,700; ,Etnier, 
1965:148, 

Nemotaultus (Macrotaultus) hostilis; Schmid, 1952a:229-231. Schmid, 1955: 
149, Flint, 1960:5,54,55-56. Nimmo, 1966a:691. Fischer, 1967: 250- 
251s 
Descertptton.—Antennae brown; scapes darker, with antero-mesal faces 

pale, almost glabrous. Vertex of head deep red-brown; flat, evenly 

covered with large pustulate bumps. Thorax pale yellow, with slightly 
darker areas laterally; dorsal areas flat, pustulate. Spurs yellow. 

Fore wing length of male 22.8 mm; grey-brown to almost black in mixture 

of solid blocks of colour, and irrorate areas. Costal area hyaline except 

for slight basal irroration. Venation as in figs. 14la;141b; distal edge 
of fore wing crenulate. 
Male genitalia. (Specimen from George Lake, near Busby, Alberta). 

Postero-dorsal edge of tergum VIII developed as large, black-spinate 

bulb. Dorsal strap of segment IX short; complex of sclerotized flanges 

merged gradually with main body (fig. 451). Main body of segment high, 

spindle-shaped, not wide. Clasper with long, narrow base; dorsal process 

massive, short, thick; claw-like distally. Median lobes of segment X 

small, short, dorso-laterally hooked spines (figs. 451,452). Cercus 

small, wide, lobe without mesally concave face. Aedeagus large, with 
simple median shaft (fig. 453); lateral arms long, with wide bases and 
distal tips; tips acuminate, fringed on edges with long setae. 

Female genitalia. (Specimen from George Lake, near Busby, Alberta). 

Vulval scale relatively small, with very short, rounded, median lobe, 

Massive, triangular lateral lobes (fig. 455). Dorsal body of segment 


IX and segment X solid tapered tube, deeply cleft dorsally (fig. 454). 
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Ventro-lateral lobes of segment IX huge, discrete from dorsal body, 
irregular, fused solidly ventrally. Supra-genital plate small, triangular, 
membranous with sclerotized edges. 

Notes on btology.—Adults of this species are found near lakes and 
sloughs overgrown with sedges or, particularly, cattail reeds. The 
flight period extends from June 3 to August 10. 

Geographical distribution.—The known range of this species extends 
from British Columbia and Great Slave Lake to Colorado and Newfoundland 
(fig. 637). In Alberta it is confined to the plains region. 

I have examined 39 specimens, 28 males and 11 females, from the 


study area. 


The Genus Anabolia Stephens 


This genus is represented in the study area by three species. 

Synopsts of characters.—Cephalic warts small, pronotum somewhat 
elongate. No dorsal line. Spur formula 1,3,4. Fore wings large, slightly 
truncated, rounded, or parabolic apically; hind wings variable in size. 
Colouration of wings characteristic, fairly constant; fore wings reddish 
brown, with no hyaline or darker areas; uniformly coloured or minutely 
irrorate. Venation somewhat variable; chord rectilinear, anteriorly 
oblique, weakly disrupted, concave to body; hind wing chord posteriorly 
oblique, disrupted. 

Male genitalia with tergum VIII non-spinate. Segment IX generally 
well developed laterally, rigid, sclerotized; dorsal strap slender, with 
blunt elongate, median process in some species, dentate in most species. 


Median lobes of segment X more or less triangular, sclerotized lemellae. 




















- — P ° » od ‘Re _ 7 
emery ga "2 S78. q iB] T33- BT iia . ¥i Lletinsy vib tiloe boat .THelugetri 
.20gbe beristorefoe dtiw evorsrdmea 
9: apest listiao ,yitsivoittsq .10 eegbse dtiw Mwotgreve efguola ? 
‘OL SeuguA oF € ems mot? ebnstxe boiteg aigil? 
to sprtst md ofT—  nortudicteth Insitens Kenn 


tolG) oF sdsl ovals Jeetd bas stdawlod debs ea mort 


ere « 
fq efi3 tin BITOdIA mI (TES Sg eR) 
BE ber ce eved I ‘ 
.8o18 vybute 
- yi 
. ire afit S 
f eh Fl aT ry” airmse 2ttfT 
- : \ “ec ed 4 S ey {tT 7- ee P| 
% , 1208 .. CLEiqsI— .B{SIODIOANS TO BISGONYS 
a P 


a 

o 

~4 
ae 


ril igetob of ,etagndfe 

olde ir egiiw b -  Yilisoigs + i fods18q TO ,bebmvtot .bessonuts 

ot egiw stot {Instenoo yitis? ,ridelretssteds egniw to noiyswo6l6d 

yistunia to beiwoloo \inrrotiny :esere tetrab to eniisyd on Atiw.,nword 

“lroitetns .tseniiisoer bros ; elds trey: tsdwenoe moiteneY .eterortt 
yltorteteng brodo gaiw baid ;ybod 67 ovaonos betquratbh \fdeew sSBpRI Ge. 
bssquet +b dicatmity/ 


“i fetoneg XI trenge2 eee Iitv augtes aise stlaaineg 
itiw ,xobnete satis eh NSE pnoloe sbisie ett 






ee ae 





255 


Claspers with slender, pad-like basal part fused to segment IX, sometimes 
twisted helically; dorsal process horizontal, slender, cylindrical. 
Aedeagus large; median shaft short, thick, folded at base; lateral arms 
slender, normally bilobed, spinate. 

Female genitalia very stubby, not projected. Segment IX of two 
pieces in lateral aspect; dorsal part small, with appendages which are 
free, or fused at base of segment X. Segment X small, conical, cleft 
vertically. Ventro-lateral lobes of segment IX very large, massive, 
contiguous or separated ventrally. Supra-genital plate small. Vulval 


scale variable. 


Key to the Males of species of Anabolia found 


in Alberta and eastern British Columbia 


la. - Median shaft of aedeagus very short, stubby, with 

distal head recessed into basal part (fig. 458).. 

oe eke va vec sme. #848. damdabolia.consccia (Walker) (p.254) 
ED - Median shaft of aedeagus long, slender, (figs. 

4635A68)4ue Walkers. (802008... Haeen. S40 154... Penn. Saas. 2a 


2a.(1b) - Clasper with minute dorsal process and high, very 


slender base (fig. 461). ....00 cece vecvevssesesens 

ousmeia ss Hagen.» NNO TAS. Repdnaboltascaburnie(Miine),, (pe236) 
2b. - Clasper with large, conical, black-tipped dorsal 

process (fig. 466)...... . Anabolta bimaculata (Walker) (p.258) 


Key to the Females of species of Anabolta found 


in Alberta and eastern British Columbia 
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la. - Segment X with cerci or cercus-like lobes; 
vulval scale with median lobe longer than 
lateral lobes: (figs. 459,460,469,470)......cecsscusscccevvces 2a 
1b. - Segment X without such lobes; median lobe 
of vulval scale not longer than lateral 
lobesp(figs e464 465005 ces. 2. Anabolia ozburnt (Milne) (p.256) 
2a.(la) - Ventro-lateral lobes of segment IX massive, 
fleshy, with triangular posterior edge 
Sa eer Oe ee en Ler eros Anabolta eonsocta (Walker) (p.254) 
2d. - Ventro-lateral lobes of segment IX small, 
roughly rectangular in lateral aspect, 
except for triangular postero-ventral lobe 
projected well posterad under segment X 


(fi oi 469) Mees ce. uvciieue © yess Anabolia bimaculata (Walker) (p.258) 


Anabolia consocta (Walker), 1852 


Figures 456-460 ,638 


Limnephilus consoctus Walker, 1852:33. Hagen, 1859:134. Ross, 1944: 
190-191,298. Leonard and Leonard, 1949a:17. Ross and Merkley, 
1952:449. Morse and Blickle, 1953:98. Etnier, 1965:148. 

Anabolta consocta; Hagen, 1859:134. Hagen, 1861:264. McLachlan, 1863: 
157. Banks, 1892:363. Schmid, 1950b:319-322. Schmid, 1955:150. 
Flint, 1960:5,56,58,114. 

Gontotaultus consoctus; Hagen, 1864:815. 

Stenophylax consocius; Hagen, 1864:885. 


Arctoecta consocia; Ulmer, 1907a:47. Banks, 1923:146. Sibley, 1926:107. 
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Betten, 1934:314. Milne, 1935:39,49. Betten and Mosely, 1940:111- 

FPS: 

Colpotaultus consocta; Banks, 1907a:37. 

Colpotaultus medialts Banks, 1906:8. Banks, 1907a:37. 
Aretoecta medialis; Ulmer, 1907a:47. 

Limnephilus medialts; Ross, 1938b:36. 

Males of this species are distinguished from males of other species 
of the genus by short, blunt median shaft of aedeagus (fig. 458) with 
distal head recessed into basal portion; by distally flared, black-edged 
claspers with deeply concave mesal faces (figs. 456,457); and by rectan- 
gular median lobes of segment X. Females are distinguished by massive, 
fleshy, ventro-lateral lobes of segment IX (fig. 459), with triangular 
posterior edge; by minute dorsal body of segment IX; and by median lobe 
of vulval scale slender, tapered, much longer than lateral lobes (fig. 
460). 

Descriptton.—Antennae yellowish brown. Vertex of head red-brown, 
with mesal longitudinal stripe of dark brown. Thorax pale yellow; with 
mesal longitudinal stripe of dark brown along terga. Thoracic warts 
fragmented to individual setal bases in some specimens. Male anterior 
femur without brush. Spurs pale yellow. Fore wing length of male 14.1 
mm; light brownish yellow; faintly irrorate basally; veins irregularly 
darkened. Venation identical to that of Ltmnephtlus spp. 

Male genitalia. (Specimen from Cold Creek, Nojack, Alberta). 
Dorsal strap of segment IX with dorso-mesal process lightly setose (fig. 
456). Main body of segment wide dorsally, tapered gradually ventrad. 
Clasper small, with high, narrow base; dorsal process short, originated 


gradually from base, with distally black, clawed tip. Median lobes of 
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segment X large, rectangular in lateral aspect, thick in dorsal aspect 
(fig. 457), with distal third black; basal plates large, complexly folded. 
Cercus massive, distal edge black, with disto-ventral angle attenuated 
as black tooth (fig. 457). Median shaft of aedeagus short, stout, with 
wrinkled base (fig. 458); distal head recessed into basal body. Lateral 
arms stout, curved dorsad, tapered slightly distad; distally fringed on 
dorsal and ventral edges with short setae. 

Female genitalia. (Specimen from Chicago, Illinois; in Illinois 
Natural History Survey). Vulval scale large; median lobe longer than 
lateral lobes (fig. 460), narrow, evenly tapered distad; lateral lobes 
curved, widened distad, with concave mesal faces. Dorsal body of segment 
IX minute, narrow, strap-like (fig. 459); ventro-lateral lobes massive, 
fleshy, with triangular posterior edges, discrete from dorsal body. 
Supra-genital plate small, wide, tapered posterad, truncated distally; 
convex ventrally. Segment X completely cleft ventro-mesally, dorsally 
two edges joined by sheet of membrane (fig. 460); triangular in lateral 
aspect. Cerci roughly triangular, held closely to dorso-lateral faces 
of segment X; fused solidly to segment X. 

Geographical distribution.—The known range of this species extends 
from Alberta to Virginia and Quebec (fig. 638). The two records from 
Alberta available to me are from the plains region, at about 2,100’. 

I have examined two specimens of this species from the study area, 


one adult and one pupal male. I have also examined a female from Illinois. 


Anabolia ozburni (Milne), 1935. 


Figures 142a,142b,461-465 ,639 


Aretoecta ozburnt Milne, 1935:39,49. 
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Anabolta ozburnt; Ross, 1944:298. Schmid, 1950b:325-327. Schmid, 1955: 

151. Nimmo, 1966a:692. Nimmo, 1966b:224. 

Limmephtlus ozburnt; Leonard and Leonard, 1949b:6. Ross and Merkley, 

1952:450. Morse‘and Blickle, 1953:98. Etnier, 1965:149. 

Males of this species are distinguished from males of other species 
of Anabolia by massive, thick cerci (fig. 461); by minute dorsal process 
of claspers; and by dorso-mesal process of dorsal strap large, projected 
well posterad (fig. 462). Females are distinguished by large segment IX 
fused solidly to segment X dorsally (fig. 464); and by lack of cerci or 
cercus-like lobes. 

Desertptton.—Antennae dark brown; scapes very dark, with antero- 
mesal faces lighter, glabrous. Vertex of head very dark brown. Thorax 
dark to very dark brown. Spurs yellow. Fore wing length of male 10.8 
mm; light reddish brown, irrorate; costal area clear. Venation as in 
figs. 142a,142b; leading edge of fore wing truncate and Rl straight to 
edge, not bowed. Hind wing with deep indentation at Cu. 

Male genitalia. (Specimen from Cold Lake, Cold Lake, Alberta). 
Dorsal strap of segment IX laterally narrow, dorsally expanded to large 
triangular, horizontal plate with single seta in distal clear area. Main 
body of segment robust, narrowed abruptly ventrad (fig. 461). Clasper 
with high, very narrow base surmounted by minute dorsal process. Median 
lobes of segment X massive, triangular, with distal halves black; tips 
hooked laterad as small teeth (fig. 462). Cercus massive, rectangular 
in lateral aspect, with distal face wide, black, fringed with setae; 
attached to wide internal bases. Median shaft of aedeagus long, narrowed 
slightly at mid-point (fig. 463), expanded to folded distal head. 


Lateral arms each of uniform width for two-thirds length, then widened 
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slightly to thin; spatulate tip cleft distally as two acuminate spines; 
dorsal and ventral edges of tips setose; mesal faces with pair of heavy 
spines. 

Female genitalia. (Specimen from Michigan; in Illinois Natural 
History Survey). Vulval scale small, with rectangular median lobe (fig. 
465); lateral lobes with concave mesal edges curved, lateral edges 
distinctly angular. Dorsal body of. segment IX large, wide, fused to 
segment X dorsally, but divided from it-ventrally by suture (fig. 464). 
Ventro-lateral lobes of segment IX massive, almost square in lateral 
aspect, discrete from dorsal body of segment. Supra-genital plate 
minute, short, not projected laterally beyond distal extremities of 
lateral lobes of vulval scale. Segment X cylindrical internally, trian- 
gular in lateral aspect, with dorsal edges of mesal cleft sinuate; 
median cleft deep, with dorsal cleft angular, ventral cleft rounded (fig. 
465). 

Geographical dtstribution.—The known range of this species extends 
from Alberta to Quebec, New Hampshire and Michigan (fig. 639). In 
Alberta it is known only from Edmonton and Cold Lake to the northeast; 
both are plains localities, and Cold Lake is in the boreal forest region. 

I have examined two males from the study area, and one female from 


Michigan. Dates of capture of the Alberta specimens were July 11 and 17. 


Anabolta bimaculata (Walker), 1852 


Figures 466-470 ,640 


Limnephtlus bimaculatus Walker, 1852:30. Milne (D.J.), 1943:192,194,196. 


Ross, 1944:189,298. Leonard and Leonard, 1949a:17. Ross and 
















azs | | ee 
¢2enigqe otanimuos ows es yiIsteib tislo, gis otelutage imhds 99 mee , 


yveed to tisq dtiw 20082 [seem ;s2ctes 2qts to geghs. Farsney bre, fan ao ey) 


farusei atomil{l mi jmegidoih mort memioeg?) .silstineg. plamea 
-git) sdol asibom satin ton fiziw .iisme eince lavinV ..(ysviwue mee 
zoghs Istetal ,beyrus. eeghs [ezem svson0> dtiw eedol letezsl ; (2as 

ot beevt ,sbiw .egtal X1, sn9mgee to ybod [g2etod -Talug ne ‘isonisetb - 7 
(40> .git) oxutue yd yllatsmeyv si mort bebivib sud «“ilserob X- tomoz 
{eretal si oxeupe teomin ,oviezsm XI snemgs2 to eedol isretsl-ortneV 
sisiq istiney;~etqua ,tnemgez to ybod Isetob mott etexoetb .99ge8 

to 2eitimertxe Ieteth bnoyed yilarete! betoetorq ton , rode (Stunia 
-maisa ,yilsmretni Isoittbatlyo X tmomgee -olaoe Laviny to eedol _ tatesal 
josaunie Fels Leeem to eegbs Iserob Atiw .sooqes lerets{ ni xelug 


-gft) bebauot tislo Lersnev ,talugnsa ttelo Isetob Atiw ,yoob ttefo us tbem 


+ 


me (22% 
ebnatxe 2cioege eid? 20 sgast nwond ofT-—. nobtsdint ath Jn tiigngos) _ wi, ! 
al (880 -82%) magisoiM bus etisdequsH wen .2edeup o2 srrodiA mort 
;sesedsron eft of sxsl bled bas motnomba mot? ino nwond ef ti szrodiA 
. folger Jeench Lesrod eft ai ei otal blo) bas «®eitifsool satel P34. Stes 


moxt siamst eno bas .sets ybute edt mor? 2elam owt bon imaxe eved I sel 
7 a ee "4 


. 







ees 


y a oe renee A fonts i maa 


“Vf bas If yiut orew entomizega BItedIA ori to otu3 qs to 2e3e0 - fiagidod 








- 
a 
nae 


en Ce foe 


al 
aaa 
@ 


1% 
aa 
oe > 


259 


Merkley, 1952:449. Ross and Spencer, 1952:48. Morse and Blickle, 
195398. Robert, -1960:59. Etnier, .1965:148; 

Ltmophtlus btmaculata; Hagen, 1861:263. 

Anabolia btmaculata; McLachlan, 1863:157,161. Hagen, 1864:803,804. 

Banks, 1892:363. Ulmer, 1905b:61. Ulmer, 1907a:46. Banks, 1907a: 

37.. , Dodds. .and Hisaw, 1925a:124.. Dodds. and Hisaw,.1925b:386, 

Betten, 1934:353. Milne, 1935:43,49. Schmid, 1950b:328-330. Schmid, 

LOSS U5 10 Sb line 96085 565571147 
Anabolta maculata; Dodds and Hisaw, 1925a: fig. 1. 

Anabolia sordida Hagen, 1861:264. Provancher, 1877:258. Provancher, 
1878b:174. 
Ltmephilus sordidus; Ross, 1938b:40. Betten and Mosely, 1940:142-144. 

Males of this species are distinguished from males of other species 
of Anabolta in the study area by conical dorsal processes of claspers 
with black tips; by dorsal strap of segment IX without dorso-mesal process; 
and by small, triangular median lobes of segment X (fig. 466). Females 
are distinguished by relatively small ventro-lateral lobes of segment IX 
with small, triangular ventro-posterior lobes; by ventro-lateral lobes in 
contact mesally (fig. 470); and by small, low, dorsal body of segment IX 
(i922 469 ) . 

Desertptton.—Antennae brown; antero-mesal faces of scapes paler, 
glabrous. Vertex of head dark brown. Thorax dark brown dorsally but with 
paler meso-longitudinal line; laterally pale yellow. Spurs pale brown. 
Fore wing length of male 15.8 mm; deep chocolate-brown to pale yellowish 
brown; lightly irrorate; costal area clear, pale yellow. Venation not 
significantly different from that of Limephilus spp. 


Male genitalia. (Specimen from George Lake, near Busby, Alberta). 
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Dorsal strap of segment IX short, slender, directed anterad (fig. 466). 
Main body of segment roughly inverted-triangular. Clasper with long, 
narrow base; dorsal process short, conical, heavily sclerotized, black 
distally. Median lobes of segment X short, triangular, black distally, 
each with minute disto-lateral tooth (fig. 467). Cercus of medium size, 
rounded-triangular distally; with concave mesal face, thick base. 
Median shaft of aedeagus slender, tapered evenly distad, with distinct 
distal head small (fig. 468); lateral arms shorter than median shaft, 
each basally curved sharply dorsad, divided distally to long, acuminate 
dorsal lobe and small, triangular ventral lobe; short setae located only 
along edge between lobes. 

Female genitalia. (Specimen from George Lake, near Busby, Alberta). 
Vulval scale with three lobes well separated (fig. 470); median lobe 
longer than laterals, conical in ventral aspect, rugose at base; lateral 
lobes with channelled mesal faces. Dorsal body of segment IX small, 
with short, triangular, dorsal extension; main part of dorsal body fused 
to segment X (fig. 469). Ventro-lateral lobes of segment IX relatively 
small, rectangular in lateral aspect except for triangular postero-ventral 
angles; discrete from dorsal body. Segment X of irregular outline in 
lateral aspect; distally acuminate, deeply cleft mesally. Cerci short, 
fused at bases to dorso-lateral surfaces of segment X. Supra-genital 
plate small, rectangular. 

Notes on biology.—Adults of this species are found near cattail 
sloughs, lakes, or ponds, or smaller, quietly flowing, rivers and creeks. 
The flight period extends from June 11 to August 29 with a possible peak 
at end of July and beginning of August. 


Geographical distribution.—The known range of this species extends 
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from Great Slave Lake to British Columbia, New Mexico, Michigan, and 
Maine (fig. 640). In Alberta it is fairly ubiquitous throughout the 
plains and lower major mountain valleys. 

I have examined 417 specimens, 274 males and 143 females, from the 


study area. 


The Genus Asynarchus McLachlan 


This genus is represented in the study area by three species belong- 
ing to two groups. 

Synopsis of characters.—Head slightly elongate; eyes not prominent. 
Dorsal line barely visible. Spur formula 1,3,4. Pronotum short. Wings 
of normal size, shortened in female of some species and cold adapted 
forms. Fore wings much as in Linmephilus spp. but more expanded at 
chord; hind wings somewhat larger than fore. Fore wings basically brown, 
with small irrorations and larger clear areas at thyridial cells, chord, 
and distally along M4+5. 

Male genitalia with tergum VIII non-spinate. Segment IX laterally 
strongly convex and sclerotized. Cerci medium to large, varied; in 
certain species slender, strongly concave; distal edge heavily sclerotized, 
mesal faces with massive tooth or ridge in some species. Median lobes of 
segment X small, ventrad of cerci. Claspers with prominent basal pieces 
fused to segment IX; distal processes bifid, pincer-like, black. Aedeagus 
large, quite similar to that of Limmephilus spp.; lateral arms slender, 
bilobed. 

Female genitalia with dorsal body of segment IX short, inconspicuous ; 


with two large, laterally flattened, appendages fused basally to each 
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other in some species. Segment X ventrad of these appendages; with thin, 


hardly cleft walls. Ventro-lateral lobes of segment IX huge, high, 


massive; in most species contiguous meso-ventrally. Supra-genital plate 


large; 


Vulval scale partly recessed into sternum VIII; lateral lobes 


long, oblique straps. 
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Key to the Males of species of Asynarchus found 


in Alberta and eastern British Columbia 


Clasper very large, blade-like, triangular 

(fig. 471); median lobes of segment X large, 

triangular; dorsal strap relatively wide.... 

hed. by. var: , Large. wentspelaniAeynarciue mnutarvet (Hagen mp 9263) 
Claspers small, distally bifid (figs. 476, 

482); median lobes of segment X small hooks; 

dorsal sipnapeveryi WacrOwe. JR eNA) 5 /aietne oss ee as ee sieeuiaw eels o 228 
Cercus hooked meso-ventrad distally, with 

second, ventral, black tooth distinct (fig. 

ASQ ya. Hagen... LSA DRT... « Mette Asynarchus aldinus (Ross) (p. 267) 
Disto-dorsal angle of cercus triangular in 

lateral aspect (fig. 476), not divided from 


disto-ventral angle..... Bose MO ins Asynarchus curtus (Banks) (p.265) 


Key to the Females of species of Asynarchus found 


in Alberta and eastern British Columbia 


- Segment IX a single, massive unit, grossly 
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enlarged..ventrad. (fig. 6474) o..6s 00 sem 
tetely: eae tee. Sieaaear .¥. Aeynarecnue muitatus. (Hagen) \(p. 263) 
2b; - Segment IX with clear, almost discrete 


ventro-lateral lobes (fig. 480)....... 
Srawit >< + Bewshk of Sore sa eceeseAsynarchue curtus. (Banks) (p.265) 


Asynarchus aldinus (Ross) (p.267) 


The contumax Group 


A single species of this group is known in the study area. 

Males of this group are distinguished by short, thin-walled, mesally 
concave cerci; and by massive median lobes of segment X. Females are 
distinguished by very large ventro-lateral lobes of segment IX; and by 


narrow, oblique lateral lobes of vulval scale. 


Asynarchus mutatus (Hagen), 1861 


Figures 471-475 ,641 


Hallesue mutatus Hagen, 1861:267. Ross, 1938b:32. 

Stenophylax mutatus; Betten, 1934:345. 

Anabolia mutata; Milne, 1935:43,49. 

Limephtlus mutatus; Ross, 1938b:37-38. Ross, 1944:298. Ross and Merkley, 
19523449... Etniet 9119652149. 

Asynarchus mutatus; Schmid, 1952c:65-67. Schmid, 195521535 
Males of this species are distinguished from males of other species 

of Asynarchus by large, triangular, blade-like claspers (fig. 471); by 


high, short, triangular median lobes of segment X; and by short, irregular 


Zag | a. 
seve eases 0 (OUD .9 ht) Daraimev begreine © sank 
(E0S.q) (megaH) eittotyn BUMOTITYON 6 iV VE oon Os ONAL D vine] 
sterseih seomls:~reeio dstw XI: tnemge? -.© «| <2dg 





















7 


 wseeee, (08D sg it) esdol feretei-ortmey acu! 
(20S.q) (Cedine@) sudan slornnyek 


etn ee Co eee eee eerenesees beeee we L ee mee! 


(TaS.q) (e208) sunthly sutlornryeA 
quotd unwtnos odT | 


6978 ybuse edt mi nwomd 2i quotg aids to eeloeqe elgnie A! 

yiiseom .bellaw-nids ,iroda yd bedeingnisteth ers quorg 2idt/20 2eteM 
ote eslamsi .X imemgee to esdof mtham-sviezsm yd bre ; iotes- evens 
“d baa ;XI tnewge2-to esdol inteta!l-ortaey sgiai yrev yd bedeingniteth 
-els5e Iavluv to esdol Lsretal supif{do ,worrent 


{asi .(aegsH) astotien andioromysA +) o! | : 
{bd, 2°<I0s goTugia Se(odt coves) « Latha 


SE0dBECL -eeok TOS: 1881 ,negsH autstion euselian 
SRE HERT yetssted yeutatam tnligignmess 


4 | QB CERDZERT | yeni” eae eating! 
«ealino bam aeoh BOS ones eB2ON  , BE-VE dBECL owed: ' x 


wibay 
a reseed wi 








asin 


264 


cerci. Females are distinguished by massive, unit segment IX (fig. 474) 
which completely encircles segment X (fig. 475). 

Description.—Antennae brown; antero-mesal faces of scapes darker, 
glabrous. Vertex of head dark brown, warts yellowish. Thorax warm 
yellowish brown. Brush of fore leg of male slight, on basal third of 
femur only. Spurs dark brown. Fore wing length of male 15.0 mm; dark 
brownish grey, irrorate, with larger patches of solid colour; two major 
areas of clear membrane just distad of chord and immediately anterad of 
Cul+2; veins of chord darker than others. Venation identical to that of 
Ltmmephilus spp. 

Male genitalia. (Specimen from George Lake, near Busby, Alberta). 

Dorsal strap of segment IX simple, broad; main body of segment 
almost elipsoidal. Clasper long, thin, triangular blade with black tip 
(fig. 471). Median lobes of segment X short, with denticulate dorsal 
edges; distal areas black, each with distinct disto-lateral tooth (fig. 
472). Cercus short, with cup-like disto-mesal faces, black, toothed 
posterior edges. Median shaft of aedeagus tapered slightly distad; 
directed postero-dorsad from base (fig. 473); lateral arms curved in 
semi-circle, each with lanceolate, spinate distal lobe; two small, 
spatulate lobes occur on ventral edge of each arm; each lobe distally 
fringed with stout spines. 

Female genitalia. (Specimen from Indian Head, Saskatchewan). Vulval 
scale with short, conical median lobe (fig. 475); lateral lobes long, 
narrow, tapered, directed postero-laterad, well separated from median lobe. 
Segment IX massive, of one piece; dorsal portion slightly narrowed; ventral 
portion swollen, fused ventrad of segment X (figs. 474,475). Supra-genital 


plate very wide, short, hyaline. Segment X very short, tubular, not cleft. 
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Cercal lobes not evident. 

Notes on btology.—Adults of this species are found near sedge and 
cattail sloughs and lakes. The flight season extends from June 3 to 
Jwlyp/25i. 

Geographical distrtbutton.—The known range of this species extends 
from British Columbia to Great Slave Lake, Minnesota and Ontario (fig. 
641). In Alberta it is confined to the plains and eastern edges of the 
foothills in the lower valleys. 

I have examined eleven males of this species from the study area 


and Great Slave Lake, and a female from Saskatchewan. 


The lappontcus Group 


Two species of this group are known from the study area. 

Males of this group are distinguished by large, projected, lanceolate 
cerci; and by small median lobes of segment X. Females are distinguished 
by discrete ventro-lateral lobes of segment IX; and by large, triangular 


lateral lobes of vulval scale. 


Asynarchus curtus (Banks), 1920 


Figures 476-481 ,642 


Anabolia eurta Banks, 1920:345. Betten, 1934:354. Ross, 1938b:28. 
Limnephtlus curtus; Ross, 1938b:35. Ross, 1944:298. Ross, 1947:152. 

Ross, 1950:428,429, figs.18,18a. Etnier, 1965:148. Ross, 1966:592. 
Limnephilus curtis; Milne (D.J.), 1943:192,194. Morse and Blackieye1953:58. 


Asynarchus curtus; Schmid, 1952c:60,81-84,85,86. Schmid, 1955:154. 
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Flint ; 1960760 104,114. 

Anabolta plantfrons Milne, 1935:43,44,49. Schmid, 1952c:60. 

Limephilus conerus Ross, 1950b:426,428-429. 

Limnephilus batchewana Denning, 1949b:90-91. Ross, 1950b:426. Ross and 
Merkley, 1952:443. Ross and Spencer, 1952:48. Schmid, 1952c:60. 
Ross, 1966:592., 

Males of this species are distinguished from males of other species 
of Asynarchus by short, distally bifid claspers; by massive, disto- 
ventrally toothed claspers (fig. 476); and by uncleft distal edge of 
claspers. Females are distinguished by partially separate ventro-lateral 
lobes of segment IX (fig. 480); and by laterally cleft segment X, with 
wide, triangular dorsal cerci. Females of this species are, however, 
inseparable from those of A. aldinus, except by association with the male 
imchestre ld, 

Description.—Antennae clothed with black hairs, of overall dark 
brown colour; scapes clear yellow, glabrous. Vertex of head dark brown 
except for narrow area mesad of compound eyes. Thorax reddish brown, 
with intermixed darker areas. Brush of male fore leg sparse, pale, con- 
fined to basal quarter of femur. Spurs reddish yellow. Fore wing length 
of male 14.8 mm; red-brown, irrorate, with very few larger areas clear. 
Costal area also irrorate. Venation identical to that of Ltmmephtlus spp. 

Male genitalia. (Specimen from Gorge Creek beaver pond, 20 miles 
west of Turner Valley, Alberta). Dorsal strap of segment IX short, 
narrow (fig. 476). Main body of segment massive, with narrow sternal 
area. Clasper short, stout, distally bifid, black. Median lobes of seg- 
ment X small, distally hooked dorsad, black. Cercus massive, with heavy 


longitudinal ridge along mesal face (fig. 477); distally black. Median 
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shaft of aedeagus long, curved dorsad from base (fig. 478); lateral arms 
shorter, with disto-dorsal lobe long, scythe-like, curved dorso-anterad; 
with small ventral lobe setose. 

Female genitalia. (Specimen from Gorge Creek beaver pond, 20 miles 
west of Turner Valley ,Alberta). Vulval scale large, with narrow median 
lobe slightly longer than large, triangular, lateral lobes (fig. 481). 
Dorsal body of segment IX small, wide, partially separated from segment 
X (fig. 480); ventro-lateral lobes large, rectangular, partially discrete 
from dorsal body. Supra-genital plate wide, incised on posterior edge, 
partly sunken in ventral depressions of segment IX. Segment X small, 
shallowly incised laterally, deeply incised dorsally; tubular. Cerci 
massive, set well dorsad of segment X, blunt distally. 

Notes on btology.—Adults of this species are found in a wide 
variety of habitats, from small plains sloughs and lakes, to high mountain 
pass bogs, and smaller, quieter creeks. The flight period extends from 
July 5 to September 25, with peak about the beginning of September. 

Geographical distributton.—The known range of this species extends 
from Alaska to Colorado and Labrador (fig. 642). In Alberta it is found 
throughout the plains, foothills, and mountains, to altitudes of around 
B35 0'e 

I have examined 246 specimens, 96 males and 150 females, from the 


study area and Great Slave Lake. 


Asynarchus aldinus (Ross), 1941 


Figures 482-483,643 


Limephtlus aldinus Ross, 1941b:19. Ross, 1944:298. Ross and Merkley, 


1952:443. 
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Asynarchus aldinus; Schmid, 1952c:84-86. Schmid, 1955:154. Nimmo, 1965: 

786-787. 

Males of this species are distinguishable from males of A. curtus by 
lateral aspect of cerci, with meso-distal angle separated from ventral 
tooth by lunate cleft, in form of distinct, postero-ventrally hooked 
tooth (fig. 482). Females can only be determined in association with 
males. 

Description. —Antennae light brown, with yellow, glabrous stripe 
along antero-mesal faces of scapes. Vertex of head dark brown, with 
lighter mesal band joining area between compound eyes with postero-mesal 
warts. Thorax warm reddish brown; terga lighter dorsally. Brush of male 
fore leg of short, black spines in narrow band on basal third of femur. 
Spurs yellow. Fore wing length of male 11.2 mm; brownish grey, sparsely 
irrorate. Venation identical to that of Limmephilue spp. 

Male genitalia. (Specimen from Bow Pass, Banff-Jasper Hwy., Alberta). 
Dorsal strap of segment IX very narrow, short. Main body of segment 
large, angular, almost trapezoidal (fig. 482). Clasper large, short, 
stout; distal extremity black, bifid; base long, tapered ventrad. Median 
lobes of segment X small, hooked dorsad distally. Cercus massive, with 
large ventro-distal tooth produced basad along mesal face (fig. 483); in 
lateral aspect dorso-mesal extremity separated from ventral tooth as 
postero-ventrally curved hook (fig. 482). Aedeagus essentially identical 
to that of A. curtue. 

Female genitalia. This sex is known (Nimmo, 1965), but is indistin- 
-guishable from female of A. curtus. 

Notes on btology.—Adults of this species are found in high alpine 


meadow and mountain pass areas, emerging from shallow, quiet pools or 
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streams in sedge meadows. The flight period extends from July 2550 
August 27. 

Geographical distributton.—The known range of this species extends 
from Great Slave Lake to Idaho (fig. 643). In Alberta it attains alti- 
tudes of up to 7,000'. 

I have examined 16 specimens, eight males and eight females, from 


the study area. 


The Genus Philaretus McLachlan 


A single species of this genus is known from the study area. 

Synopsts of characters.—Head rather elongate, eyes and cephalic 
warts small. Antennae thick, shorter than wings. Anterior femora of 
male very thick; anterior tibiae equally thick, slightly flattened, 
each terminated by ridge; both clothed with brushes of stout spines 
along opposing faces; apical spur short, flat, triangular. Spur formula 
1,3,4. Wings various in size; some species with Limnephilus-1like wings; 
others quite shortened, apically parabolic. Colouration dark brown. 
Venation of fore wing with chord weakly disrupted, slightly ob lique; 
hind wing chord strongly disrupted, parallel to body. 

Male genitalia with well developed segment IX; dorsal strap short, 
wide, setose. Cerci very large, bulky, strongly sclerotized, fused 
ventrad of anal aperture and located laterad of it. Intermediate lobes 
of segment IX triangular or horizontal discs, ventrad of cerci. Claspers 
well developed, with long, slender dorsal process. Aedeagus similar to 
Limephilus spp.; lateral arms very slender, expanded distally, finely 


spinate. 


@as 
ot @ yivl mort ebsstxe boirsy tigilt oAT » ewobs oat ogbse ni amsoxse 
«NS teuguA 

ebnstxe eetoege eid? to ogasr nwondt sib dnb eatin Sonldlaneicess 
~-fsis ertisste i strediA al .(EBO .git) odebI of sist ovel2 teerd mort 
| -'000,° of qu to 2ebut 
mort ,2elamet trigie bas eelam trgie < 2nemioege Of bemimsxe eved I. _ ; 


8918 ybute edz 


asirosdoM ewrowl itd eune) fT 


5918 ybuse odd mort mwond 2k ewrteg atdt to 29loeqe signie A. 
difsrgqes bas eeye ,etegaole tedjter basi—.oretonrpils Yo SIBTONYS . 5 
to etomet toitetnA .egniw meds retrode ~49fdt esnmetaA _fisme esrsw 
-bemettslt yitrgile .Aoids yifsupe esidt? toitetns ;A4oid? yrev. else 
eaniqe tuot2e te eedeuxd Atiw bedtols fizod jegbir yd bsoaninrres doss 
siumes rwq2 .telugasins .Jalt .srode tugqe [soiqs ;2098% gnteoggo grols. 


(agaiw sAil~ewltdgsmmtl driw asioeqe emoe :este mi evoitay egaiW bet 


word Acsh soiistuolod .ofodsrsq \lisoiqs ,benetrode etiup eredsa | 


‘eupildo yisrigti2 .besquieib ylAtsow bxorlo dziw gaiw eto to noitsneV 
-Ybod oF Ielisrsq beiqur2ib yignorte -brodo gain brid 

,tnode qstte Iserob ;XI inemgoe beqoleveb Ilow dtiw stiazineg. eisM. 
beet ,besisorsize igaorse «lied .sgtal yrey foreD | ween: 
me ‘in eles -ti to berota! POW EM at cr fs. 


ur Ao: aK - wit) 























270 


Female genitalia with dorsal body of segment IX short, blunt, 
projected, expanded laterad at base; ventro-lateral lobes quite small, 
not contiguous ventrally. Supra-genital plate large, short. Segment X 
large, blunt, thick, weakly sclerotized, pilose; deeply cleft tube, 
more or less open ventrally. Cerci large, prominent, free. Median lobe 


of vulval scale long, narrow; lateral lobes short, thick, sub-quadrangular. 


Philarctus quaeris (Milne), 1935 


Figures 484-489,644 


Colpotaultus quaeris Milne, 1935:41,50. 
Limnephilus quaeris; Ross, 1944:298. Etnier, 1965:149. 
Philaretus quaeris; Ross and Merkley, 1952:436. Ross and Spencer, 1952: 

47. ) Schmid 19557258. Wiggins, 19637103-105; 

Deseription.— Antennae dark brown; antero-mesal faces of scapes 
yellow-brown, glabrous. Vertex of head dark reddish brown in triangular 
area between three ocelli; lighter peripherally. Thorax light brown 
laterally, dorsally. Brush of male fore leg confined to distal three 
quarters of femur; anterior tibia also with brushes on entire length of 
opposite face. Spurs reddish brown. Fore wing length of male 8.7 mm; 
dark chocolate-brown, heavily irrorate; costal area hyaline throughout. 
Venation identical to that of Ltmmnephilus spp. 

Male genitalia. (Specimen from 17 miles north of Langdon Corner, 
on Hwy. 9, Alberta). Dorsal strap high, wide (fig. 484); heavily setose. 
Main body of segment irregular in lateral aspect, with low, triangular 


postero-dorsal angles. Clasper with parallelogram-like base surmounted 
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by short, thin, acuminate dorsal process. Median lobes of segment X not 
evident. Ventrad of dorsally fused cerci are two placoid lobes which 
appear to be intermediate lobes (figs. 484,485). Cercus large, fused at 
base to segment IX; distally acuminate plate fused dorsally as roof to 
anal passage. Median shaft of aedeagus long, very slender, with distinct, 
long distal head (figs. 486,487); lateral arms shorter, slightly expanded 
from narrow bases to shovel-like distal blades concave on mesal faces. 

Female genitalia. (Specimen from 17 miles north of Langdon Corner, 
on Hwy. 9, Alberta). Vulval scale with roughly rectangular median lobe; 
lateral lobes triangular, close to median (fig. 489). Dorsal body of 
segment IX high, narrow, distinct from segment X (fig. 488); ventro- 
lateral lobes small, irregular, flap-like. Supra-genital plate trapezoidal. 
Segment X tubular, with lateral bulges; slightly cleft mesally; recessed 
slightly into segment IX. Cerci short, narrow, fused at base, projected 
clear of remainder of segment X. 

Notes on biology.—Adults of this species are found near sedge and 
horse-tail sloughs or lakes of the plains or low mountain valleys. The 
flight period extends from June 18 to September 13, with a peak toward 
the end of August. 

Geographical distributton.—The known range of this species extends 
from Great Slave Lake to Oregon, Colorado, and Minnesota (fig. 644). 

In Alberta it is known from the plains and low mountain valleys. 
I have examined 142 specimens, 69 males and 73 females, from the 


study area. 
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The Genus Arctopora Thomson 


Schmid (1952c) erected the genus Lenarchulus to contain two species, 
with Phryganea tritmaculata Zetterstedt as type species. Fischer (1966) 
pointed out that in fact Thomson (1891) erected the genus Arctopora to 
contain the single species Phryganea trimaculata Zetterstedt. Arctopora 
is therefore used here as the correct name for this genus which contains 
three species, one of which is known from Alberta. 

Synopsis of characters.—Head rather elongated. Pronotum short. 
Spur formula 1,3,3. Wings quite large, fore wings large, truncated 
apically; hind wings not large, indented postero-apically. Fore wings 
with large brown patches; chord weakly disrupted, concave, slightly 
oblique to body posteriorly. 

Male genitalia with tergum VIII setose at postero-dorsal edge. 
Segment IX elongated laterally, about as wide as sides dorsally. Cerci 
small, heavily sclerotized, thick, rounded. Median lobes of segment X 
small, blunt, heavy. Aedeagus of average size; median shaft slender; 
lateral arms similarly very slender except for widened tips. 

Female genitalia with dorsal body of segment IX well developed, 
prominent, almost entirely overhanging small, inconspicuous, collar-like 
segment X. Ventro-lateral lobes of segment IX large, ovoid, closely 
contiguous ventrally. Supra-genital plate large, inconspicuous. Vulval 
scale large, partly flanked by sternum VIII; median lobe long, narrow; 


lateral lobes sub-quadrangular, divergent. 
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Aretopora pulchella (Banks), 1908 


Figures 490-494 ,645 


Limnephilus pulchellus Banks, 1908b:63. Sibley, 1926:107,216. Betten, 
1934:331. Milne, 1935:44,51. Ross, 1938b:39. Ross, 1944:298. 
Robert, 1960:59. 

Gontotaultus pulehellus; Milne, 1935:51. 

Lenarchus pulchellus; Ross and Merkley, 1952:438. 

Lenarchulus pulchellus; Schmid, 1952c:165,167-169. Schmid, 1955:160. 
Flint, 1960:61,62,104,106. Smith, 1969:50. 

Males of this species are distinguished by massive, dorsal lobes of 
dorsal strap of segment IX (figs. 490,491); and by short, rounded, blunt 
median lobes of segment X. Females are distinguished by fused, insepar- 
able segments IX and X (fig. 493); by discrete ventro-lateral lobes of 
segment IX fused ventrally; and by minute segment X recessed into segment 
IX (fig. 494). 

Deseriptton.—Antennae dark brown, to dark reddish brown. Vertex of 
head very dark brown to black. Thorax deep red-brown to black. Spurs red- 
brown. Fore wing length of male 9.5 mm; grey-brown, with large hyaline 
areas. Venation identical to that of Limmephilus. 

Male genitalia. (Specimen from Wapta Lake, Kicking Horse Pass, Yoho 
National Park, British Columbia). Postero-dorsal edge of tergum VIII 
slightly bulbous, sparsely setose (fig. 490). Dorsal strap of segment IX 
massive, thick, projected well posterad over remainder of genitalia; 
distally narrowed, bilobed (fig. 491); each lobe supported by only very 
slight antero-lateral straps to main body of segment. Main body of segment 


roughly rectangular, narrowed ventrad, curved slightly posterad. Clasper 
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small, triangular, mesally concave. Lobes of segment X short, blunt, 
rounded distally; median lobes closely appressed along mesal edges (fig. 
491); intermediate lobes attached to lateral extensions of median lobes; 
cerci small, peg-like. Median shaft of aedeagus long, straight, hardly 
tapered, with slight, distinct distal head (fig. 492); lateral arms 
longer, thinner, each expanded distally to clawed tip, with short, 
lightly spinate baso-dorsal lobe, and long, curved, tapered distal lobe. 

Female genitalia. (Specimen from Wapta Lake, Kicking Horse Pass, 
Yoho National Park, British Columbia). Vulval scale large, with median 
lobe basally narrow, expanded distally to slightly bilobed tip (fig. 494); 
lateral lobes triangular, well separated. Dorsal body of segment IX 
large, high, rectangular, fused to segment X which it partly overshadows 
(fig. 493); ventro-lateral lobes discrete, polygonal, fused ventrad of 
segment X. No apparent supra-genital plate. Segment X minute, difficult 
to distinguish from segment IX; cleft ventrally. 

Notes on btology.—Adults of this species are found near sedge 
sloughs or ponds and quiet streams. The flight period extends from June 
28 to September 25. 

Geographical distrtbutton.—The known range of this species extends 
from British Columbia to Newfoundland (fig. 645). In Alberta it is con- 
fined largely to the mountains and foothills, to altitudes of 6,675'; it 
is however also found well away from the mountains, at Edmonton (2,000'), 
and at the Hay River, in northern Alberta. 

I have examined 90 specimens, 47 males and 43 females, from the study 


area. 
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The Genus Lenarchus Martynov 


Four species belonging to this genus, in two sub-genera, are known 
from the study area, 

Synopsis of characters.—-Head short, in most species large, with 
prominent eyes. Spur formula 1,3,4. Wings large or of average size; 
fore wings clearly widened at chord; hind wings much larger. Fore wings 
strongly irrorate, brown or red; venation with chord strongly disrupted, 
somewhat concave, anteriorly oblique to body. Hind wing chord strongly 
disrupted, concave, parallel to body. 

Male genitalia with segment IX elongate laterally, robust; short 
ventrally, produced dorsad as equally wide dorsal strap, developed 
posterad as massive, wide lobe over rest of genitalia (fig. 495); lobe 
in some species formed from dorsal strap, but in others it is formed from 
fused cerci. Cerci large, thick, heavily sclerotized, dentate, when free. 
Median lobes of segment X elongate plates in most species. Claspers not 
prominent, fused so solidly to segment IX that suture not easily seen; 
dorsal process very slender in some species, long, horizontal. Aedeagus 
long, strong; median shaft folded basally; lateral arms slender, distally 
bilobed. 

Female genitalia variable. Segment IX of some species of two dis- 
tinct parts. Ventro-lateral lobes very large, blunt, ventrally conti gu- 
ous, or long, slender, not contiguous. Supra-genital plate large, short. 
Segment X tubular, variously cleft. Cerci present, long, slender, or 
fused to segment X. Vulval scale quite large; lateral lobes somewhat 


quadrangular; oblique, divergent. 
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Key to the Males of species of Lenarchus known from 


Alberta and eastern British Columbia 


la. - Dorsal plate formed of posterior process of 
dorsal strap of segment IX (fig. 495)...... 
WERBUR,: ROSS, BY; _,Lenarchus (Lenarchus) erassus (Banks) (p.277) 
1b. - Dorsal plate formed from fused cerci (fig. 
SO Te ee ere Peet ites cet at aisle he ses als aisle siete We ors siete Sots tev nes 2A 
2a.(1b) - Clasper with long, very thin dorsal process 
(fig. 504)....Lenarchus (Paralenarchus) vastus (Hagen) (p.280) 
2b. + IGlasper, cthexnwisei(figs-s0ly, V0) Gte,,.: RAGS SONG RECOGNAS 3a 
3a.(2b) - Dorsal plate with rectangular median cleft 
CROP SOA) ALERNOR LLL ere... . LEE LOM OF . 
MERELY. 6% Lenarehus (Paralenarchus) fauttni (Denning) (p. 278) 
3b. - Dorsal plate with narrow, v-shaped, median 
Clef tiaGiia: TSi1)LMe, ARRAS... . VARA Ce, 
oe) een Lenarchus (Paralenarchus) brevipennits Banks (p. 282) 
Females of only two species are known, so that a key to the females 


of the species present in the study area is impracticable at present. 


The Sub-genus Lenarchus Martynov 


This sub-genus, of which one species is known from the study area, 
is characterised by large, irrorate fore wings; by dorsal plate formed 
from dorsal strap of segment IX of male; and by median lobes of segment X 


of male well developed. 
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Lenarchus crassus (Banks), 1920 


Figures 495-500 ,646 


Limnephilus crassus Banks, 1920:343. Betten, 1934:321. Milne, 1935:46, 

Sie Ross 21944298, 

Lenarchus crassus; Ross and Merkley, 1952:438,. Flint, 1960:62. 
Lenarchus (Lenarchus) erassus; Schmid, 1952c:177,181-183. Schmid, 1955: 

163% 

Males of this species are distinguished from other species of 
Lenarchus by dorsal plate formed from dorsal strap of segment IX (fig. 
495); and by long, irregularly dorsally directed, black spine attached 
to dorso-mesal faces of claspers. Female unknown. 

Deseriptton.—Antennae yellow-brown. Vertex of head red-brown, to 
dark brown mesally. Thorax dark yellowish brown to red-brown. Spurs 
red-brown. Fore wing length of male 15.1 mm; warm chocolate-brown, 
irrorate, with larger hyaline areas. Venation identical to that of 
Litmnephilus spp. 

Male genitalia. (Specimen from Eisenhower Junction, Banff National 
Park, Alberta). Segment IX massive, of roughly equal width throughout, 
curved anterad in lateral aspect (fig. 495). Postero-dorsal edge pro- 
duced posterad as wide, thick plate dorsad of remainder of genitalia, 
and weakly bilobed on posterior edge (fig. 496). Clasper high, narrow, 
partly fused to segment IX; dorsal extremity with long, thin, heavily 
sclerotized spine attached to mesal face, curved angularly dorsad. 
Median lobes of segment X high, thin, polygonal, dark plates set vertical- 
ly laterad of anus, connected ventrally by small sub-anal plate (figs. 496, 


49%). Cercus rounded-triangular, fused to postero-ventral edges of dorsal 
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plate of segment IX. Median shaft of aedeagus slender, tapered (fig. 
498), with tip deeply cleft (fig. 499); lateral arms with long, narrow 
bases each abruptly widened to distal, spatulate tip fringed on dorsal 
edge with long setae; with small, spiniform, meso-dorsal lobe visible 
in dorsal aspect (fig. 500). 

Female genitalia. Not known. 

Geographical distribution. —This species is known from few, widely 
separated localities in Alberta, Quebec, and New Hampshire (fig. 646). 
In Alberta the single record is from a point along the Bow River Valley 
in the mountains, in an area of valley-bottom sedge marshes. 

I have examined a single male of this species from Alberta; in the 


Canadian National Collection, Ottawa. 
The Sub-genus Paralenarchus Schmid 


This sub-genus, three species of which are known from the study 
area, is characterised in males by clear discontinuity between segment 
IX and dorsal plate, formed from fused cerci (fig. 501); median lobes of 


segment X very long, or reduced. 


Lenarchus fautini (Denning), 1949 


Figures 501-503,647 


Limnepht lus fautint Denning, 1949a:46-47. 
Lenarchus fautint; Ross and Merkley, 1952:439. Ross and Spencer, 1952:47. 
Lenarchus (Paralenarchus) fautini; Schmid, 1952c:204,205-207. Schmid, 


1955:164. 
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Males of this species are distinguished from males of other species 
of Lenarchus by short, blunt, rounded claspers (fig. 501); and by dorsal 
plate, attached to fused cerci, with deep, rectangular median cleft (fig. 
502). The female is unknown. 

Deseription.—Antennae dark brown, joints yellow; scapes very dark, 
with slightly lighter, glabrous antero-mesal faces. Vertex of head 
uniformly black. Thorax dark brown to almost black. Spurs reddish brown. 
Fore wing length of male 8.6 mm; dark chocolate-brown; irregularly ir- 
rorate, especially along anterior edge. Venation identical to Limnephti lus 
spp. 

Male genitalia. (Specimen from Bow Pass, Banff National Park, 
Alberta). Segment IX high, narrow, except for large, rounded, latero- 
anterior lobes (fig. 501); dorsal strap hardly narrower than remainder. 
Clasper scoop-like, with concave mesal face; rounded-rectangular in 
lateral aspect. Median lobes of segment X minute, short, hooked ventrad 
(figs. 501,502). Intermediate lobes massive, each bilobed; mesal lobes 
heavily sclerotized, dorsally curved, acuminate, black teeth; lateral 
lobes placoid, curved latero-dorsad to flank cercal bases laterally. 
Cercus massive, thick, long, fused mesally for half length (fig. 502); 
decreased in width, directed weakly postero-laterad distad of fused bases. 
Median shaft of aedeagus long, slightly narrowed distad, with distinct, 
discrete distal head (fig. 503); lateral arms sinuate, of uniform width 
to widened, bilobed, distal tips; dorso-mesal lobe curved, acuminate; 
latero-ventral lobe spatulate, fringed distally with short setae. 

Female genitalia. Not known. 

Notes on Bato ny MET have collected a single specimen from a small, 


sedge-fringed, peat-based, alpine pool at 6,878'. Flight season extends 
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from July 17 to August 10. 

Geographical distribution.—The known range of this species extends 
from Great Slave Lake to Alberta and British Columbia (fig. 647). In 
Alberta it appears to be confined to alpine situations, but records are 
too scanty to be certain. 

I have examined two males of this species from the study area, and 


one from farther west in British Columbia. 


Lenarchus vastus (Hagen), 1861 


Figures 504-509 ,646 


Limnephilus vastus Hagen, 1861:257. Banks, 1907a:37. Betten, 1934:337. 
Milne, 1935:45,52. Ross, 1938b:40. Ross,.1944:298. Morse and 
Bickle yual95:3:.98 . 

Lenarchus vastus; Ross and Merkley, 1952:439. Ross and Spencer, 1952:48. 
Schmid and Guppy, 1952:42. 

Lenarchue (Paralenarchus) vastus; Schmid, 1952c:193,194,199-201. Schmid, 
1955:164. 

Males of this species are distinguished by very wide dorsal strap 
(fig. 504); by long, very thin, tubular dorsal process of claspers; and 
by long, tapered blades of segment X median lobes. Females are distin- 
guished by almost entirely separated dorsal body and ventro-lateral 
lobes of segment IX (fig. 508); and by large, pedicellate, trapezoidal 
cerci (figs. .508,509). 

Desertption.—Antennae brown; scapes darker, with lighter, glabrous, 
antero-mesal faces. Vertex of head dark brown to black. Thorax dark 


brown dorsally; laterally reddish brown. Tibiae with alternating dark 
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and light bands. Spurs brown. Fore wing length of male 18.7 mm; dark 

brown, heavily irrorate; some darker bars posterad of Cul, with colour 

intensified by localised patches of black hairs. Venation identical to 
Limnephilus spp. 

Male genitalia. (Specimen from Eisenhower Junction, Banff National 
Park, Alberta; in Canadian National Collection, Ottawa). Segment IX 
massive, sub-rectangular in lateral aspect, with large, rounded lobes on 
antero-lateral edges (fig. 504); posterior edges sinuate. Clasper at 
ventral angle of segment IX (fig. 505), triangular, with long, very 
narrow dorsal extension with long, thin, tubular dorsal process. Median 
lobes of segment X long, narrow, tapered blades curved gently dorsad, 
each with black, minutely dentate dorsal edges (fig. 504); intermediate 
lobes massive, thick, twisted plates ventrad of fused cerci (figs. 504, 
505). Cerci massive, fairly short, fused along most of mesal edges 
(fig. 506); directed slightly postero-ventrad, with black extremities; 
somewhat concave on ventral surfaces. Median shaft of aedeagus stout, 
with wrinkled basal portion (fig. 507); with distinct, discrete distal 
head partly recessed into basal part. Lateral arms longer, each of even 
width, narrow, with cleft tips. 

Female genitalia. (Specimen from Eisenhower Junction, Banff National 
Park, Alberta; in Canadian National Collection, Ottawa). Vulval scale 
large, triangular in general outline (fig. 509); with large, rectangular 
median lobe; lateral lobes with long, rectangular bases, rounded-triangular 
lobes on distal three-quarters of mesal edges. Segment IX with small, 
triangular, ventro-lateral lobes connected to acute-triangular (in lateral 
aspect) dorsal body by very narrow lateral bands (fig. 508). Supra-genital 


plate wide, short, rounded. Segment X of two major parts, ventral part 
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wide basally, tapered slightly posterad; posteriorly bilobed (fig. 509); 
with ventral carina; dorsal part narrow strap of varied width, bent at 
right angles, widened laterad; black, pointed distally. 

Notes on biology.—Adults of this species are found near smaller 
mountain or alpine sloughs or ponds fringed with sedges. They have also 
been collected from low, major valley systems of the Cordillera, The 
flight season extends from June 6 to August 24. 

Geographical distribution.—The known range of this species extends 
from Alaska to Alberta, Idaho, and California (fig. 646). In Alberta at 
is confined to the mountain areas, ranging in altitude from about 3,000' 
to about 6,800'. 

I have examined 28 specimens, nine males and 19 females, from the 
study area. I have never taken males myself, but many females; all 


males recorded are in the Canadian National Collection, Ottawa. 


Lenarchus brevtpennis (Banks), 1899 


Figures 510-514 ,647 


Stenophylax brevipennis Banks, 1899:209. Ross, 1938b:41. 

Anabolia brevipennis; Banks, 1907a:37. Betten, 1934:356. 

Arctoecia brevipennis; Milne, 1935:39,49. 

Limephilus brevipennis; Ross, 1938b:34. Ross, 1944:298. 

Lenarchus brevipennis; Schmid, 1950b:301. Ross and Merkley, 1952:439. 
Smith, 1965:244. 

Lenarchus (Paralenarchus) brevipennis; Schmid, 1952c:201-205,207. 
Schmid, 1955:164. 


Males of this species are distinguishable from males of other species 
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of Lenarchus by dorsal plate formed of fused cerci; by dorsal plate with 
v-shaped median cleft (fig. 511); by small, pale, thin-bladed, median 
lobes of segment X (fig. 510); and by orbicular, distal concavities of 
cercal mesal surfaces. Females are distinguished by massive vulval scale 
with short, thin, median lobe (fig. 514); by discrete, trapezoidal ventro- 
lateral lobes of segment IX (fig. 513); and by acute-triangular cerci. 

Deseription.—Antennae brown; antero-mesal faces of scapes lighter, 
glabrous. Vertex of head very dark brown, except lighter laterally. 
Thorax very dark brown throughout. Spurs brown. Fore wing length of 
male 11.2 mm; pale chocolate-brown; densely and minutely irrorate; costal 
area clear. Venation not differing significantly from Limmephtlus spp. 

Male genitalia. (Specimen from Lewis Lake, Wyoming; in Lilinois 
Natural History Survey). Segment IX high, relatively narrow, except 
widened laterally (fig. 510). Ventro-lateral angles with tapered suture. 
Clasper small, with large, triangular ventral lobe, small, acuminate, 
dorsal lobe. Median lobes of segment X small, digitate, thin blades 
(fig. 510). Intermediate lobes of segment X massive, folded plates; 
each meso-distal lobe short, thick, distally black-toothed spike; each 
latero-basal lobe rectangular in lateral aspect, curved dorsad. Cerci 
massive, fused along mesal edges for two-thirds of length (fig. 511); 
with mesal carina, and orbicular distal concavities. Two short, thin, 
clavate papillae (figs. 510,511) baso-dorsad of cerci. Median shaft of 
aedeagus massive, thick throughout, with discrete distal head recessed 
into basal portion (fig. 512); lateral arms attached to median shaft, not 
tapered distad, with disto-dorsal lobe curved, spiniform; disto-ventral 
lobe blunt, fringed with long setae. 


Female genitalia. (Specimen from Waterton, Waterton National Park, 
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Alberta). Vulval scale huge; median lobe long, thin, shorter than lateral 
lobes (fig. 514); lateral lobes massive, almost trapezoidal. Dorsal body 
of segment IX high, narrow, merged indistinguishably to acute-triangular 
cercal lobes (fig. 513); ventro-lateral lobes discrete, trapezoidal in 
lateral aspect; small. Supra-genital plate large, slightly angular 
laterally. Segment X small, recessed into segment IX; essentially 
cylindrical, with lateral edges incised, ventral surface flat, plate-like. 

Geographical distribution.—The known range of this species extends 
from southern Alberta to Oregon and Colorado (fig. 647). In Alberta it 
is known from a single female taken in the far southwest corner of the 
province. 

I have examined two specimens of this species; one male from Wyoming, 


and a female from the study area. 


The Genus Hesperophylax Banks 


Three species of this genus are known from the study area. 

Synopsis of characters.—Head short, very large, eyes large. Spur 
formula 1,2,2. Wings large, similar to Limnephilus spp. except hind 
wings rather narrow, not indented postero-apically. Fore wings densely 
pilose, patterned; sub-radial cell with silvered line; distad of cell 
line trebles in width, tapered gradually to wing tip, silver line 
bordered with grey or black. Venation of fore wings with weakly disrupted 
chord, concave, anteriorly oblique to body; hind wing similar. 

Male genitalia with narrow segment IX. Cerci very large, blunt, 
thin, weakly sclerotized. Median lobes of segment X fused as single 


lobe over membranous anal orifice. Claspers fairly large, not prominent; 
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with long bases narrow; dorsal processes long, slender. Aedeagus fairly 
large, short, curved dorsad; median shaft slender, simple; lateral arms 
much shorter, each with short, thick base with two bundles of slender, 
sclerotized blades. 

Female genitalia with dorsal body of segment IX short, weakly 
developed; ventro-lateral lobes very small, inconspicuous, fused to 
lateral edges of very large, thick, supra-genital plate. Segment X 
short, tubular, finely pilose. Cerci long, thin, fused to dorsal surfaces 
of segment X. Median lobe of vulval scale long, narrow; lateral lobes 


large, triangular. 


Key to the Males of species of Hesperophylax found 


in Alberta and eastern British Columbia 


la. - Clasper long, narrow, acute triangular 

(figs. 515,525); median lobe of segment X 

with distinct dorso-anterad hook acuminate... ccccecesesveees 2a, 
1b. - Clasper with “earestng tip, dorsal portion 

of uniform width (fig.520); median lobe of 

segment X not acuminately hooked, clavate 

ea Pe RRs eye irtin ie: Hesperophylax incisus (Banks) (p.289) 
2a.(la) - Disto-dorsal edge of cercus with slight 


indentation (fig. 515); clasper base wide 


throughout entire height....... Kg tated Ho 
veecccccevvccvececes Hesperophylax oectdentalis Banks) (p.286 ) 
2b. - Cercus without distal indentation (fig. 525); 


clasper base evenly tapered ventrad..... 
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Re Cee AS vee eceeeee- Hesperophylax consimtlts (Banks) (p.288) 


Key to the Females of species of Hesperophylax found 


in Alberta and eastern British Columbia. 


la. - Median lobe of vulval scale narrow; at least 
as longsas \latera le lobesm(fi06). 25 257520) sa eace te gat. Westen, Sa, 2a 
1b. - Median lobe of vulval scale very short, wide, 


With truncate ting (fic sel 9)e fue el we ek. « 
Ar CORE re or emeree © Conn Hesperophylax occidentalis (Banks) (p.286) 
2a.(la) - Ventro-lateral lobes of segment IX large, 


rhe Sulamy Prominent stiles of) ont earaeues e 


a hha ee op paeke ee eee Hesperophylax incisus (Banks) (p.289) 
2b - Ventro-lateral lobes of segment IX small, 

bane ly. evi dents .( fi.peu.5 2S) niet nek bie. > 

eke ‘penect wecderke -at Hesperophylax constmilts (Banks) (p.288) 


Hesperophylax ocetdentalis (Banks), 1908 


Figures 515-519 ,648 


Platyphylax occtdentalis Banks, 1908a:265. Ross, 1938b:41. Flint, 1960: 
64. 

Hesperophylax occtdentalts; Dodds and Hisaw, 1925b:386. Knowlton and 
Harmston, 1938:286. Ross, 1938b:33. Ross, 1944:297. Ross, 1947:151. 
Ross and Spencer, 1952:47. Schmid and Guppy, 1952:42. Schmid, 1955: 
169. Flint, 1960:64. Denning, 1963: 261. 


Hesperophylax destgnata (Walker) form occidentalis; Milne, 1935:26. 
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Platyphylax alaskensts Banks, 1908a:265. Ross, 1938b:41. 
Hesperophylax alaskensis; Ross, 1938b:32. 
Hesperophylax designata (Walker) form alaskensts; Milne, 1935:26. 
Grammotaultus designatus (Walker) form oectdentalis; Milne, 1935:51. 

The major distinguishing characters of the two sexes of this species 
are given in the above keys. 

Description.—Antennae brownish yellow; antero-mesal faces of scapes 
glabrous. Vertex of head yellow-brown. Thorax reddish orange. Spurs 
yellow-brown. Fore wing length of male 14.8 mm; pale yellow, with 
longitudinal silver line as in synopsis. Venation as in Limephilus spp. 

Male genitalia. (Specimen from Logan, Utah; in Illinois Natural 
History Survey). Postero-dorsal edge of tergum VIII minutely spinate. 
Dorsal strap of segment IX thin, warped antero-mesally round cercal bases 
(fig. 515). Main body of segment spindle-like in lateral aspect. Clasper 
with high, wide base; large, acute-triangular. Median lobe of segment X 
in lateral aspect widened distally, tapered abruptly to dorso-anterad 
directed, acuminate tip; posterior aspect as in fig. 516. Cercus large, 
concave on mesal face, with distinct indentation on distal edge. Median 
shaft of aedeagus bent dorso-posterad at mid-point, at about 45°; lateral 
arms with dorsal cluster of close-packed spines curved dorso-anterad 
(fig. 517), each with two small, separate groups of ventral spines; the 
whole attached to wide, membranous base. 

Female genitalia. (Specimen from High River, Alberta). Vulval scale 
equilateral-triangular in ventral aspect (fig. 519); median lobe shorter 
than large, triangular lateral lobes. Dorsal body of segment IX high, 
thin, indistinguishable from segment X; ventro-lateral lobes small, ir- 


regular, setose ventrally (fig. 519). Supra-genital plate large, with 
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rectangular base, triangular posterior edge. Segment X cylindrical, 
deeply cleft ventrally, with disto-dorsal angles flanged laterally. No 
evident cercal lobes. 

Geographical distribution.—The known range of this species extends 
from Alberta and British Columbia to California and New Mexico (fig. 648). 
It is known from a single locality in the plains of southwestern Alberta. 


I have examined two specimens of this species, one of each sex. 


Hesperophylax consimilts (Banks), 1900 


Figures 525-529,648 


Limephilus consimilts Banks, 1900a:253. Ross, 1938b:35. 
Hesperpphylax consimilis; Milne, 1935:26. Knowlton and Harmston, 1938:286. 

Ross, 1938b:32. Ross, 1944:297. Ross, 1947:152. Schmid, 1955:169. 
Grammotaultus constmilis: Milne, 1935:51. 

The major distinguishing characteristics of each sex of this species 
are outlined in the keys above. 

Description.—Antennae yellow; scapes slightly darker with glabrous, 
antero-mesal faces. Vertex of head reddish yellow. Thorax light reddish 
yellow, with meso-notum flanked by dark brown bars. Spurs yellow. Fore 
wing length of male 8.1 mm; light reddish yellow, with longitudinal silver 
line. Venation identical to Limnephtlus spp. 

Male genitalia. (Specimen from Little Bow Creek, High River, 
Alberta). Postero-dorsal edge of tergum VIII sparsely clothed with short 
setae. Dorsal strap of segment IX very thin, incomplete dorsally; main 
body of segment spindle-shaped (fig. 525). Clasper with wide base tapered 


evenly ventrad; dorsal process long, thin, tapered distad, acuminate. 
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Median lobe of segment X with dorso-anterad process acuminate; with 
membranous folds about anus; high, narrow, triangular in posterior aspect 
(fig. 526). Cercus large, polygonal, with concave mesal face. Median 
shaft of aedeagus much longer than lateral arms (fig. 527), curved gently 
dorsad; lateral arms of dorsal sheaf of spines, several separate ventral 
spines; spines long, lamellar; attached to membranous base. 

Female genitalia. (Specimen from Little Bow Creek, High River, 
Alberta). Vulval scale equilateral-triangular (fig. 529); median lobe 
long, narrow, tapered evenly distad, rounded; lateral lobes acute-triangular, 
with carinae bisecting anterior angles. Dorsal body of segment IX small, 
high, narrow, separated from segment X by posterior declivity (t1.Gomo2 6): 
ventro-lateral lobes barely visible-in lateral aspect, small. Segment X 
large, plate-like over anal aperture, bilobed, rounded, with distinct 
lateral lobes. No evident cerci. Supra-genital plate semi-circular. 

Notes on btology.—Adults of this species are collected near creeks 
of varied velocities, from mountain streams to sedge-choked plains streams. 
Flight season ranges from June 10 to August 15. 

Geographical distribution.—The known range of this species extends 
from Alberta to Nevada (fig. 648). In Alberta it is found primarily in 
the plains region, but has been taken at 5,000' altitude at Cameron Creek, 
Waterton National Park. 

I have examined 24 specimens, 18 males and six females, from the study 


area. 


Hesperophylax tnetsus (Banks), 1943 
Figures 520-524,649 


Hesperophylax incisus Banks, 1943:348. Ross, 1944:297. Ross, 1947:151. 
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Ross and Spencer, 1952:47. Schmid, 1955:169. Flint, 1960: 64. 

Denning, 1963:260. 

The major distinguishing characters are outlined in the keys to the 
species of Hesperophylacx. 

Deseription.—Antennae light yellow-brown; each article with distinct 
brown band distally; scapes darker, antero-mesal faces lighter, glabrous. 
Vertex of head light to dark brown; warts lighter. Thorax reddish brown, 
with darker brown laterally on meso-notum. Spurs yellowish brown. Fore 
wing length of male 12.7 mm; light brown, darker postero-basally; with 
longitudinal, silver line. Venation as in Limmephilus spp. 

Male genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Postero-dorsal edge of tergum VIII lightly 
setose. Dorsal strap not developed, replaced by web of membrane (fig. 
520); main body of segment narrow, spindle-shaped. Clasper long, slender, 
of uniform width distally, with rectangular tip. Median lobe of segment 
X blunt, rounded distally; tripod-like in posterior aspect, high, narrow 
(fig. 521). Cercus large, with disto-dorsal indentation; tip curved 
mesad (fig. 521). Median shaft of aedeagus straight, thin basally, 
turned abruptly dorsad at 45° for final third of length; lateral arms 
each of single, large cluster of lamellate spines curved dorsadi(fig: 8522). 

Female genitalia. (Specimen from Simpson Islands, Great Slave Lake, 
North West Territories). Vulval scale with long, rectangular median lobe 
(fig. 523); lateral lobes directed postero-laterad, each triangular, 
narrow. Dorsal body of segment IX high, narrow, tapered ventrad; ventro- 
lateral lobes large, prominent (fig. 524). Supra-genital plate large, 
square, rounded distally. Segment X large, separated from segment IX by 


shallow declivity; with ventrad curtains lateral of anal aperture; 
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laterally with warped, large, rounded lobes (figs. 523,524). No evident 
Cerca 

Notes on btology.—Adults of this species are collected near lakes, 
and occasionally slower, gravelly streams. The flight dates extend from 
June 30 to August 30. 

Geographical distributton.—The known range of this species extends 
from Great Slave Lake to California and Colorado (fig. 649). In Alberta 
it is confined to the mountains and foothills, ranging in altitude to 
6,450'. An outlying population is foundin the Cypress Hills in south- 
eastern Alberta. 

I have examined 165 specimens, 113 males and 52 females, from the 


study area and Great Slave Lake. 


The Tribe Stenophylacini Schmid 


Synopsts of characters.—Head short, very large, with large, prominent 
eyes. Pronotum short; macrochaetae fine. Spur formula 1,2,2; 1,3,3; or 
1,3,4; and 0,3,4 in males of some species. Male anterior femur of most 
species with brushes. Wings very varied; sexually dimorphic. Fore wings 
apically truncated; hind wings somewhat indented postero-apically, with 
large anal areas. Venation constant in most taxa. Fore wing chord only 
slightly disrupted, concave and posteriorly oblique to body. Hind wing 
chord markedly disrupted, very oblique posteriorly. 

Male genitalia less massive than in Limnephilini; more varied. 
Tergum VIII finely spinate. Segment IX slightly enlarged laterally, 
tapered dorsad. Cerci with little ventral support. Intermediate appen- 


dages not large, spur-like in most species, directed dorsad; paired except 
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in Clostoeca Banks. Claspers varied in size; rarely armed or toothed; 
not as prominent as in Limnephilini. Aedeagus very varied, median shaft 
long, simple, non-membranous. Lateral arms simple filaments to spinate, 
dentate plates. 

Female genitalia with segment IX composed of two quite distinct 
parts in most species; dorsal body large, without appendages; ventro- 
lateral lobes prominent, produced laterad or posterad. Segment X simple, 
continuous prolongation of segment IX; entirely cleft to two lateral, 
ventral, and dorsal parts, or not. Supra-genital plate present or absent. 
Vulval scale medium or small, variable; three lobes often of different 


sizes; lateral lobes fused to sternum VIII. 


Key to the Males of genera of Stenophylacini found 


in Alberta and eastern British Columbia 


ia: = Maxi laryspalpus very long. ..00..ce cess: Chyranda Ross (p.292) 
ib. - Maxillary palpi normal... i... ccc cece cee scree sree wer esee scene 2a 


2a.(l1b) - Clasper ventrad on segment IX, 


projected (fig. 545). 5. sta. menace nes’ Phtlocasca Ross (p.300) 
2D. - Clasper long, projected little, 
Vertical (( figs. 2535 540 ee cake Pycnopsyche Banks (p: 295) 


The Genus Chyranda Ross 


One species of this genus is known from the study area. 
Synopsis of characters.—Antennae fine, longer than fore wings in 
male; much shorter in female. Maxillary palpi of male remarkably long, 


with very small basal article; female palpi normal. Spur formula 1,3,3. 
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Male wings narrow, long; female wings wide, short. 

Male genitalia with short segment IX. Cerci, median lobes of segment 
X of average size; thin, vertically oriented to form deep cavities. 
Claspers very large, fused to segment IX, not projected, Aedeagus very 
small; lateral arms spiniform, asymmetrical. 

Female genitalia with dorsal body of segment IX short. Segment X 
small, produced as two large, dorsal, and one very small, ventral, lobes. 
Supra-genital plate small. Vulval scale of two lateral lobes separated 


by median cleft. 


Chyranda centralis (Banks), 1900 


Figures 530-534 ,650 


Asynarchus centralis Banks, 1900a:253. Knowlton and Harmston, 1938:285. 
Ross, 1941a:111. 

Parachtona centralts; Banks, 1907a:39. 

Algonquina centralis; Betten, 1934:370. Milne, 1935: 30,49. 

Chyranda centralis; Ross, 1944:283,299. Denning, 1948c:121. Ross, 1949b: 
122, fig. 5. Ross and Spencer, 1952:48. Schmid and Guppy, 1952:42. 
Schmid, 1955:190. Denning, 1963:259. Wiggins, 1963:105-107. 

Asynarchus pallidus Banks, 1903:242. 

Parachtona stgnatus Banks, 1907b:120. 

Males of this species are distinguished by short, high, mesally 
directed claspers (fig. 530); by left lateral arm of aedeagus corkscrewed 
dorsally over aedeagal tip (fig. 531); and by cercal bases very little in 
contact with segment IX. Females are distinguished by segment X well 


separated from segment IX (fig. 533); and by massive, bilobed vulval 
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scale (fig. 534). 

Description. —Antennae warm reddish brown; scapes banded vertically, 
alternately black and yellow;scapes with antero-mesal faces very dark 
brown, glabrous. Vertex of head dark brown, except for warts. Thorax 
bright yellowish brown. Spurs light brown. Fore wing length of male 
12.9 mm; pale yellow to light brown. Venation identical to Limnephilue 
spp. 

Male genitalia. (Specimen from Sunwapta Pass, Jasper National Park, 
Alberta). Dorsal strap of segment IX very thin, almost to point of 
extinction dorsally (fig. 530); main body of segment high, narrow, 
trapezoidal in lateral aspect. Clasper short, parallelogram-like in 
lateral aspect, with thin, acuminate dorsal angle; directed mesad (fig. 
532). Median lobes of segment X short, slightly tapered, blunt, rounded, 
with concave lateral faces. Cercus large, rounded, mesally concave flap. 
Median shaft of aedeagus short, stout, attached to membranous base (fig. 
531); lateral arms asymmetrical; left arm in form of corkscrew, curved 
dorsad over aedeagal tip. 

Female genitalia. (Specimen from Sunwapta Pass, Jasper National 
Park, Alberta). Vulval scale massive, angular, with only two lobes, both 
lateral (fig. 534). Dorsal body of segment IX large, high, narrow, curved 
(fig. 533), of uniform width; ventro-lateral lobes distinct, but fused 
to dorsal body, triangular. Supra-genital plate semi-circular, hyaline, 
membranous, small. Segment X of two lateral, ear-like flaps; open dorsal- 
ly; connected ventrally by warped plate with semi-circular projection 
between lateral plates. 

Notes on btology.—Adults of this species are found near mountain 


ponds with heavy sedge growth, and occasionally mountain streams of some 
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rapidity. They are also taken on seepage slopes on valley sides. Flight 
dates range from July 19 to October 8. 

Geographtcal distributton.—The known range of this species extends 
from Alaska to Oregon, Colorado, and Quebec (fig. 650). The Quebec record 
is curiously isolated, and may be of interest. In Alberta the species 
occurs in the mountains, foothills, and the Cypress Hills. Specimens 
have been found at etude. as high as 6,880'. 

I have examined 220 specimens, 118 males and 102 females, from the 


study area. 
The Genus Pycnopsyche Banks 


Two species belonging to this genus are known from the study area. 

Synopsts of characters.—Spur formula 1,2,2; 1,3,3; 1,3,4. Wings 
not very large, variable in shape. Chord in both fore and hind wings 
markedly concave. 

Male genitalia tergum VIII with posterior edge produced as two 
dorsal lobes, as two lateral lobes parallel to cerci, or as two dorso- 
lateral lobes; these lobes are specificaily characteristic. Segment IX 
short, rather attenuated dorsally. Cerci varied, enclosing anal aperture 
to form horizontal platform. Median lobes of segment X conical or spini- 
form, or small to vestigial. Claspers vertical, not projected, with high 
bases fused to segment IX, and well developed dorsal processes. Aedeagus 
small; median shaft large, membranous; lateral arms each with bulbous 
base and group of fine spines or hairs distally. 

Female genitalia with ventro-lateral lobes of segment IX largey 
blunt, fused to ventral surfaces of segment X. Vulval scale rather con- 


spicuous, single fleshy lobe. 
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Key to the Males of species of Pyenopsyche found 


in Alberta and eastern British Columbia 


la. - Tergum VIII with large, black-spinate, ventro- 

lateral lobes on posterior edge (fig. 540); 

clasper without lamellate dorso-mesal process 

BMT SACL AES: OG ..seee.Pyenopsyche guttifer (Walker) (p.298) 
1b. - Tergum VIII without ventro-lateral lobes of 

any kind on posterior edge (fig. 535); clasper 

with high, thin, lamellar process at meso- 


GOPSAlLPOdLE GFF APP soe ees Pycnopsyche subfasciata (Say) (p.296) 


Key to the Females of species of Pyenopsyche found 


in Alberta and eastern British Columbia 


la. - Segments IX and X solidly fused as simple tube 

without lobes or processes (fig. 543)......... 

NEE. COTSET. BFESS OF ROR. Pycnopsyche guttifer (Walker) (p. 298) 
Tbs - Segments IX and X distinctly separate (fig. 

538) with dorso-lateral cercal lobes 


ryey i, .  COSTSTIOT. OCk?. 9: Pycnopsyche subfasctata (Say) (p.296) 


Pycnopsyche subfasctata (Say), 1824 


Figures 535-539 ,651 


Phryganea subfasctata Say, 1824:308. Say, 1825: plate 44%. Say; 1859397: 


Neuronta ? subfasctata; Walker, 1852:11. 





brvo® stloyeqoreyi Yo eetbeqe to eotaM Sede BY yeu {9 ew 
sidmslod deitix® dvevess bone sstediA ne 9) eh 

ut 7h dag ehgegalie e 
-ortnev ,steniqe-donid ,egrsl dtiw ILIV mugreT 2) Let 
¢(Oh2 .git) egbe toires2oy to eodol Tereset’ 29> OF 
zee001g Isesm-oetob etsilsaus! suodtiw teyesl> “! 89 90° 


ee) a eee ae 


(8@8.q) (rodIaH) xstdttug sdloysqonayh si. 1. . PAU ee 


i ee ee 














to aedol (eretsi-ortnev gwortiw ITTV mgter | df 
teqesio ; (282 .g#) egbe roirstecq mo brist ene’ The viaine 
~ozom $s 2ee00Tq telloms! . mids .rigth dtiw 
(a@S.q) (ye2) ntpiosntdus’ adsyeqorset, 1.7.4 0000 05 -9gbe [setob 


braver stoysqonoyd to eeiveqe to eeleiel edt oF Yen” 
sidmsfod deitité mreteso bas BirediA nr oS 
| “dhdetinn. lec 

odus elqmie 26 beavt yibiloe X bas XI avnemgee’-) Sige | 
-secevee (E82 igi) 20220007q to 2edor Suodtiw oO! * - 
(8@$<q) (todLeH) wet setup sloysooroyd. odd. sid. ed ee ep ee 
tN « git) otareqse yltoniseth x bre XI etiomged?- oat 
ovieee. 3aadol Igote [eressl-oeTob Atiw (Bae etwas 
RSG) \Cys2) Dtndoestdwe ofoyeqoneyt. 0... Lea fie ae or 
RP Oi) See 99 7? 452i sew -cregent> .ledeheeey sald ta | 
ee re ae 
-<— 
aot 


eth 
Va 
_ 








= ails eran — 
weet | 











297 

Enoteyla subfasctata; Hagen, 1861:269. 

Platyphylax subfasciata; McLachlan, 1871:110. Provancher, 1S 7/4 259s 
Banks, 1904b:211. Banks, 1907a:39. Ulmer, 1907b:25. Ulmer, 1907a: 
plate 33, fig. 4. Vorhies, 1909:678-681. Betten, 1934:351-352. 

Allegophylax subfasctatus; Banks, 1916:118,122. 

Stenophylax subfasciatus; Milne, 1935:52. Elkins, 1936:669. 

Stenophylax subfasciata; Milne, 1935: 32. 

Pycnopsyche subfasciata; Ross, 1941a:113. Ross, 1944:194-195,299. 

Betten, 1950:522. Leonard and Leonard, 1949a:20. Morse and Blickle, 
1953:98. Schmid, 1955:200. Flint, 1960:6,75. Etnier, 1965:150. 
Unzicker, 1968:4,20,54. 

Platyphylax ? circularis Provancher, 1877:135. Provancher, 1878a:135. 

The major distinguishing characters are given in the keys above. 
Description. —Antennae brown; antero-mesal faces of scapes slightly 
lighter, with fewer setae than remainder. Vertex of head red-brown, 

warts paler; dark brown spots mesad of each lateral ocellus. Thorax red- 

brown. Spurs yellow. Fore wing length of male 18.7 mm; light yellow-brown, 

with distinct darker areas between f2 and £3, and in middle of discoidal, 
sub-radial and thyridial cells. Venation almost as in Linmmephilus spp. 
Male genitalia. (Specimen from Lethbridge; in Illinois Natural 

History Survey). Posterior edge of tergum VIII warped, with minute, 

hyaline spines (fig. 535); small, acute-triangular lobes ventrad of 

spinate area. Dorsal strap thread-like in dorsal aspect (fig. 537); main 
body of segment IX spindle-shaped, with narrow ventral area. Clasper with 
high, thick base; postero-mesal edge with dorsal process long, lamellar, 
thin, tapered dorsad, with anteriorly directed distal hook. Median lobes 


of segment X minute spikes; intermediate lobes smaller, on bases of medians 
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(figs. 537). Cercus long, thin, narrow, with irregular dorsal edge. 
Median shaft of aedeagus of varied widths, abruptly narrowed to very thin 
distal stem (fig. 536); lateral arms each with swollen base, and single, 
very slender distal spine. 

Female gentialia. (Specimen from Illinois: in Illinois Natural 
History Survey). Vulval scale large, semi-circular except doubly-indented 
distally (fig. 539); single lobe. Dorsal body of segment IX high, narrow, 
abruptly declivous posteriorly to segment X (fig. 538); ventro-lateral 
lobes minute, rounded. Supra-genital plate large, triangular, with 
sinuate edges. Segment X tubular, with rounded disto-lateral edges, with 
small, plate-like dorsal lobe. Cerci small, on dorso-lateral surfaces 
of segment IX. 

Geographical ditstrtbution.—The known range of this species extends 
from Alberta to Illinois and New Hampshire (fig. 651). It is known from 
only one locality in Alberta. 

I have examined a single male from Alberta, and a single female from 


Illinois. 


Pycnopsyche guttifer (Walker), 1852 


Figures 540-544 ,652 


Halesus gutttfer Walker, 1852:16. Hagen, 1861:266. McLachlan, 1863:162. 
Hagen, 1864:817. Banks, 1892:364. Ulmer, 1906:24. Ulmer, 1907a: 
56. Betten, 1934:348. 

Pycnopsyche guttifer; Banks, 1907b:122. Banks, 1907a:38. Dohler, 1915: 
408. Betten and Mosely, 1940:147,150-153. Ross, 1941:113. Milne, 


(D.J.), 1943:192. Ross, 1944:196,299. Leonard and Leonard, 1949a:19. 
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Betten, 1950:516,518. Morse and Blickle, 1953:39. Schmid, 1955:200. 
Flint, 1960:6,71,74,76,108,116. Robert, 1960:59. Wiggins, 1961:700. 
Etnier, 1965:150. 

Stenophylax guttifer; Milne, 1935:33. Ross, 1938b:41. 

Pycnopsyche stmilis Banks, 1907b:122. Ross, 1938b:41. Leonard and 

Leonard, 1949a:19. 

Halesus similis; Betten, 1934:349. 
Stenophylax stmilis; Ross, 1938b:41. 

The major distinguishing characters are given in the keys to species 
above. 

Deseription.—Antennae reddish brown. Vertex of head reddish brown. 
Thorax yellow to light reddish brown. Spurs darker. Fore wing length 
of male 17.2 mm; dull greyish brown; distal and anal edges, chord area, 
and area of bifurcation of M all darker than remainder. Venation identical 
to that of Limmephilus spp. 

Male genitalia. (Specimen from La Biche River, Charron Bridge, 
Alberta). Postero-dorsal edge of tergum VIII thinly spinate; postero- 
lateral angles developed as biack-spinate pads laterad of segment IX 
(figs. 540,541). Dorsal strap of segment IX very fine; main body of 
segment very narrow, high, spindle-shaped. Clasper with high, relatively 
wide base; prolonged dorsad as thin, acuminate, dorsally directed blade. 
Median lobes of segment X minute, peg-like, attached well dorsad of anal 
aperture, to mesal processes of cerci (fig. 541). Cercus large, almost 
square in lateral aspect; mesally concave. Median shaft of aedeagus 
ventrally straight, dorsally sinuate, with abruptly tapered distal quarter 
recurved dorsad (fig. 542); lateral arms attached dorsad of median shaft, 
each with short basal section terminated in sheaf of four or five fine 


spines. 
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Female genitalia. (Specimen from Blindman River, Hwy. 2, Alberta). 
Vulval scale simple, trapezoidal plate (fig. 544). Segments IX and X 
fused, demarcated by slight dorsal declivity (fig. 543); no ventro-lateral 
lobes of segment IX. Supra-genital plate triangular, with warped lateral 
extremities, attached to invagination dorsad of vulval scale (fig. 544). 
Segment X simple, tubular, with slight disto-lateral clefts. 

Notes on btology.—Adults of this species are found near larger, 
fast flowing rivers with pebble bottoms. Flight dates range from August 
Zoeto.Uctober 3, 

Geographtcal distributton.—The known range of this species extends 
from Washington to Newfoundland, North Carolina, and possibly Georgia 
(Ero O52) einsAlbertasit. ise foundsingthe plains regions. 

I have examined a total of one male and six females from the study 


area. 


The Genus Phtlocasea Ross 


A single species of this genus is known from the study area; it is 
here described as new. 

Synopsts of characters.—Wings large, rounded; hind wings with very 
larcesanalwarea «Rl fusedatonSc a Spunstormulad 54 le 2, aor lee 2 

Male genitalia with very short segment IX not attenuated dorsally. 
Cerci very large, horizontal plates. Median lobes of segment X ventrad 
GfacevcL: alarce. sChick.« Claspersib lime sprojected, wicnout, iiee parts 
Aedeagus entirely membranous, with internal sclerites; lateral arms 
spiniform., 


The following characterisation of the females is derived from an 
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examination of the drawings of females of the various species of 
Philocasea given by Wiggins and Anderson (1968). Segment IX of two parts; 
dorsal body tapered ventrad; ventro-lateral lobes large, blunt, not 
projected or contiguous ventrally. Segment X small, bilobed, lobes 
tapered. Supra-genital plate parabolic, distinct. Vulval scale with 
short, stubby lateral lobes; no median lobe; two small lobes laterad of 


lateral lobes. 


Phtlocasca thor Nimmo n. sp. 


Figures 143a,143b ,545-547,653 


Males of this species are similar to those of Phtlocasca antennata 
Banks (see fig. 17, Wiggins, 1968), but differ in smaller, more tapered 
cerci (fig. 545); in wider median lobes of segment X arched dorsad, 
evenly tapered; in wider ventral area of segment IX; in longer, slightly 
tapered claspers; and in larger lateral plates between median lobes and 
cerciT(fi93p$469 3 

Description. —Antennae pale straw-yellow; scapes dark reddish-brown, 
with antero-mesal faces pale, setaless. Vertex of head uniform red-brown; 
all setae hyaline, except for intense black setae of warts at posterior 
edge of compound eyes. Thorax pale yellow laterally; red-brown dorsally, 
with slight mesal stripe. Spur formula 1,2,4; spurs red-brown. Fore 
wing length of male 16.7 mm; pale greyish brown, uniformly and densely 
irrorate except for much paler costal area. Venation as in figs. 143a, 
143b; quite similar to Limnephilus spp. 

Male genitalia. (Specimen from alpine meadows east of Mt. Edith 


Cavell, Jasper National Park, Alberta). Segment IX high, almost acute-— 
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triangular as dorsal strap and main body merge almost imperceptibly (fig. 
545). Clasper small, distally triangular, blunt, fused to segment IX, 
with two distinct tufts of setae. Median lobes of segment X smoothly 
arched, tapered disto-dorsad; attached to posterior edge of large, hemi- 
spherical cup in segment VIII (fig. 546), from which large, short, rounded, 
slightly tapered cerci arise laterally. Median shaft of aedeagus short, 
stubby; ejaculatory duct terminated between two smooth, rounded, distal 
valves (fig. 547); lateral arms short, stout, black, acuminate, spiniform; 
aedeagal base surmounted by heavy, black, sclerotized hood. Aedeagal 
straps from claspers triangular, with meso-ventral interconnection small, 
hook-like in lateral aspect. 

Geographical distrtbution.—This species is known from a single 
locality (fig. 653). 

Holotype.—Male. Alpine meadows, east of Mt. Edith Cavell, Jasper 
National Park, Alberta; July 4, 1965; A. Nimmo. Type number 10,588 in the 
Canadian National Collection. 

This species is named for Thor, a character encountered in my 


reading of Norse Mythology. 


The Tribe Chilostigmini Schmid 


Synopsts of characters.—Head of most species rather short, large, 
with very prominent eyes. Pronotum short, with relatively thin macrochaetae. 
Anterior femora of males with or without brushes. Spur formula 1,1,1; 
1,2,2; 1,3,3; or 1,3,4. Wings varied, not sexually dimorphic. Fore wings 
quite narrow basally, with expanded, rounded, truncated, indented tips. 


Hind wings much larger than fore wings, indented posterad of apex or not. 
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Venation of fore wings with large, coriaceous stigma in both sexes. Rl 
strongly arched, connected to Sc by cross-vein or not. R2 arched, 
parallel to Rl. Chord anteriorly oblique to body, disrupted, or almost 
rectilinear. Posterior wing chord strongly disrupted, very oblique to 
body posteriorly. 

Male genitalia with tergum VIII finely spinate posteriorly or not. 
Segment IX lengthened laterally; concave in some species. Ventrally 
produced as plaque ventrad of claspers and aedeagus; dorsally narrow, 
developed anterad as two lateral, internal cavities. Cerci varied in 
size; large, sclerotized, or small, flexible, bilobed, and largely fused 
to bases of intermediate lobes of segment X. Claspers simple, conical, 
more or less concave on mesal faces; or bipartite, with prominent 
external lobe, and internal lobe. 

Female genitalia with segment IX devoid of appendages; composed of 
one piece, or with poorly developed ventro-lateral lobes evident. Segment 
X short, tubular, or composed of two dorsal scales and ventral lobe. 
Supra-genital plate present or absent. Vulval scale varied in size, but 
usually very large; tri-lobed; triangular or quadrangular, concave or 


thick; lateral lobes large, fused to median basally; median lobe very 


small. 
Key to the Genera of Chilostigmini found 
in Alberta and eastern British Columbia 
la. - £3 petiolate on fore and hind wings..... 
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2a.(1b) - Chord of fore and hind wings with regular, 


pronounced zigzag. Apical area very short 


RIEL Ce eee ores pres Chilosttgmodes Martynov (p.307) 
2b. - Chord of both wings with irregular, weak 
CIRCA Se emerOnOtumPSPaYrs@ly SELOSE., aces ccs cee ee piles cece ces 3a 


3a.(2b) - Fore wing dusky brown, irrorate, with hyaline 


Patches Nee. RPT... ee. Glyphopsyche Banks (p.304) 
3b. - Fore wing reddish, with longitudinal white 
Op¥silvers Wine... eva. . Soe: . ME Psychoglypha Ross (p. 309) 


The Genus Glyphopsyche Banks 


A single species of this genus is known from the study area. 

Synopsts of characters.—Spur formula 1,2,2. Wings very large; much 
larger in male than female. Hind wings very large. Fore wing chord 
virtually rectilinear, parallel to body or slightly oblique anteriorly; 
incomplete cross-vein between Rl and R2, at apex of discoidal cell. 

Male genitalia with postero-dorsal edge of tergum VIII tri-lobed, 
densely spinate. Cerci small, bilobed, fused to segment X. Median lobes 
of segment X fused, curved dorsad. Claspers quadrangular, very prominent. 
Aedeagus of average size, robust, sclerotized; lateral arms small, thick. 

Female genitalia with dorsal portion of segment IX very short. 
Ventro-lateral lobes scarcely discernible. Segment X short, tubular, as 
large as segment IX; segments IX and X indistinguishable. Vulval scale 
small, quite thick with lateral lobes massive, large; median lobe 


slender. 
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Glyphopsyche trrorata (Fabricius), 1781 


Figures 551-556,654 


Phryganea trrorata Fabricius, 1781:389. Fabricius, 1787:245. 

Fabricius, 1793:77. 

Enoteyla trrorata; Hagen, 1864:812. 

Eeclisopteryx trrorata; Banks, 1892:364. 

Glyphopsyche trrorata; Ulmer, 1906:7. Ulmer, 1907a:71. Banks, 1907a:38. 
Martynov, 1914:263. Betten, 1934:365. Milne, 1935:24,50. Betten 
and Mosely, 1940:171-174. Ross, 1944:299. Leonard and Leonard, 
1949a:20. Ross and Spencer, 1952:48. Schmid, 1952b:88-92. Schmid 
and Guppy, 1952:42. Morse and Blickle, 1953:99. Schmid, 1955:217. 
Flint, 1960:84,110,116. Robert, 1960:59. Denning, 1963:261. 

Glyphopsyche trroratus; Ross, 1938b:31. 

Linnephtlus interctsus Walker, 1852:30. 

Enoteyla intercitsa; Hagen, 1861:268. McLachlan, 1863:155,156,158,162. 
McLachlan, 1864:657. 

LItmmophtlus intereitsus; McLachlan, 1876a:188. 

Eeeltsopteryx intercisa; Provancher, 1877:259. Provancher, 1878b:134. 

Chtlosttgma tntercisa; Hagen, 1878:85. 

Glyphopsyche bryanti Banks, 1904b:141. 

Males of this species are distinguished by peculiar aedeagus (figs. 
553,554); by tri-lobed postero-dorsal edge of tergum VIII; and by very 
prominent claspers (fig. 551). Females are distinguished by virtual 
absence of ventro-lateral lobes of segment IX; and by massive unit formed 
by fused segment IX and X (figs. 555, 556). 


Description. —Antennae light reddish brown; scapes dark brown, with 
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yellow, glabrous, antero-mesal faces. Vertex of head dark brown, 
posterior edge yellow. Thorax brown to light brown laterally, very dark 
brown dorsally, with reddish yellow median band except on meta-thorax. 
Spurs brown. Fore wing length of male 16.6 mm; greyish chocolate-brown, 
irrorate, with larger, re ane patches scattered throughout; costal area 
lighter. Venation not significantly different from that of Limnephilus 
spp. 

Male genitalia. (Specimen from Cold Creek, Nojack, Alberta). 
Postero-dorsal edge of tergum VIII with fine, short, black spines arranged 
in rough triangle (figs. 551,552). Dorsal strap of segment IX high, 
narrow, folded anterad; main body of segment irregular, with pyramidal 
peak, ventral area segregated by lateral folds. Clasper.columnar in 
posterior aspect, with concave distal face flanked by small, semi-circular, 
knife-like ridge on mesal edge. Median lobes of segment X almost complete- 
ly fused, black, each set high, hooked anterad; produced ventro-laterad 
as two lateral straps terminated just dorsad of clasper bases (fig. 552). 
Cercus bilobed, smoothly rounded. Large, rectangular, concave shelf with 
flanged edges ventrad of anal aperture. Median shaft of aedeagus large, 
distally cleft, ventrally black plate with lateral edges folded dorsad 
(figs. 553,554); membranous hood dorsad of base with small, short, 
conical, setose lateral arms. 

Female genitalia. (Specimen from Cold Creek, Nojack, Alberta). 

Vulval scale large, with short, wide median lobe; lateral lobes roughly 
rectangular, slightly sinuate distally (fig. 556). Segment IX relatively 
small, with antero-dorsal prolongation (fig. 555); channelled ventrally 
as two ventro-lateral bulges. Supra-genital plate semi-circular, 


traversed dorsally by fold of membrane. Segment X fused to segment IX, 
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large, with concave depressions dorso-laterally. 

Notes on biology.—Adults of this species are found in a variety of 
habitats, including small, slow streams , but primarily sedge or cattail 
sloughs, ponds and lakes. The flight dates extend from September 9 to 
October 4. I also have records from March, April, and May, which, I 
Suspect, represent adults which have overwintered to emerge in periods 
of warm spring sunlight. 

Geographteal distrtbution.—The known range of this species extends 
from Alaska to California in the west, and New Hampshire in the east (fig. 
654). In Alberta it is found in the plains, foothills, and mountains, 
but at low altitudes, in the low valleys and passes. 

I have examined 37 specimens, 19 males and 18 females, from the 


study area. 


The Genus Chtlostigmodes Martynov 


One species of this genus is known from the study area. 

Synopsts of characters,.—Spur formula, 1,1,1. Wings quite large; 
fore wings with quite large, rounded apex; hind wings strongly indented. 
Fore wing chord close to apex, parallel to body, strongly disrupted; 
apical cells short. Chord of hind wing clearly disrupted, even closer 
to apex than in fore wing. 

Male genitalia with segment IX elongate laterally. Cerci large, 
very prominent, convergent, pincer-like; fused basally to segment X. 
Claspers conical, lanceolate. Aedeagus long, thin; median shaft without 
basal tubercles; lateral arms very slender. 


Female genitalia unknown. 
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Chilosttgmodes areolata (Walker) 1852 


Figures 548-550 ,655 


LIimnephilus areolatus Walker, 1852:35. 

Enoteyla areolata; Hagen, 1861:267. McLachlan, 1863:162. Hagen, 1864: 
812. Banks, 1892: 364, 

Chtlosttgma areolatum; McLachlan, 1880: xliii. Ulmer, 1907a:70. Betten, 
1934:366. Betten and Mosely, 1940:164-165. Ross, 1944:299. Schmid, 
1952b:94. Krivda, 1961:68-70. 

Chilosttgma areolaris; Banks, 1943:353. 

Platyphylax areolata; Banks, 1907a: 39. 

Glyphopsyche areolatus; Milne, 1935:24,50. 

Chtlosttgmodes areolata; Schmid, 1952b:96-97. Schmid, 1955:218. 
Deseriptton.—Antennae dark brown; antero-mesal faces of scapes 
almost white, glabrous. Vertex of head totally black. Thorax very dark 
brown to black. Spur formula 1,1,1; brown. Fore wing length of male 12.7 

mm; membrane hyaline with scattered patches of light grey-brown; veins 

brown, narrowly flanked by brown membrane. Venation not different from 

Limnephtlus spp. except for chord advanced somewhat apically. 

Male genitalia. (Specimen from George Lake, near Busby, Alberta). 
Segment IX large, produced well posterad (fig. 548); with suture located 
just below cerci, as continuation of posterior edge. Dorsal strap very 
low, thread-like (fig. 549). Clasper with wide base, narrowed rapidly 
to mid-point, with finger-like distal portion. Median lobes of segment X 
minute, vertically oriented hooks directed posterad. Horizontal, concave 
plates laterad of median lobes fused laterally to cercal bases. Cercus 


large, widened distally, with finger-like disto-ventral process, with 
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concave baso-mesal face. Aedeagus delicate, hyaline; median shaft 
simple, of uniform width, curved slightly ventrad; orifice of ejaculatory 
duct in disto-dorsal channel (fig. 550); lateral arms long, very slender, 
each tapered distad, with ventrally directed distal spine; attached to 
dorsal surface of aedeagal base. 

Female genitalia. Unknown. 

Notes on btology.—This species is known from one locality in the 
study area which is a large Typha lake. Flight dates range from April 
27 to May 13, with one record from October 25. It seems that this 
species emerges in late Fall, overwinters, and reappears in early spring. 

Geographical distributton.—The known range of this species is 
represented by scattered records from Alaska to Alberta to Labrador 
(fig. 655). In Alberta it appears to be confined to the northern plains 
and boreal forest. 


I have examined ten males from the study area. 


The Genus Psychoglypha Ross 


Four species of this genus are known from the study area. 

Synopsts of characters.—Cephalic and pronotal warts densely hirsute. 
Spur formula 1,2,2;°1,3,3. Wings*quite large; fore wings*narrow,* truncated, 
or indented apically; costal area cleft basally. Hind wings fairly large, 
variously indented. Fore wings characteristically yellowish red with 
longitudinal silver line along sub-radial and fourth apical cells. Chord 
of fore wings oblique anteriorly to body, strongly disrupted. 

Male genitalia with tergum VIII with one or two black-spinate zones 


along posterior edge. Segment IX laterally elongate as large, distinct 
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cavity in conjunction with claspers; ventrally segment produced posterad 
as large shelf. Cerci not large, with two well separated lobes. Median 
lobes of segment X fairly well sclerotized, of varied size, concave 
dorsally; fused or connected by membrane; flared dorso-laterad of anal 
aperture; produced laterad to walls of segment IX. Claspers prominent, 
concave plates, fused to edges of segment IX with line of fusion in- 
distinct; bilobed, laterally large, mesally small. Aedeagus very long, 
thin; lateral arms very thin, spiniform; median shaft bilobed distally, 
bulbous, spinate basally. 

Female genitalia with segment IX large; dorsai part large, bilobed, 
segment X almost completely enclosed; ventro-lateral lobes small, fused 
to dorsal part as simple lateral flaps. Supra-genital plate large. 
Vulval scale large, thick, quadrangular, with two large, lateral lobes, 


and very small, median lobe. 


Key to the Males of species of Psychoglypha found 


in Alberta and eastern British Columbia 


La, - Disto-dorsal portions of median lobes of 

segment X longitudinally oriented plates 

CE See. S210 7 8) Ghee toneheenes .ltawek 6 ’dsuniliee envi ss 2a 
1b. - Disto-dorsal portions of median iobes of 

segment X cross-axially oriented, anteriorly 

Concaver pil ateSealfi 955635567) ae ee chs btami) «csc oe o Ce ale wack 3a 
2a.(la) - Disto-dorsal portions of median lobes of 

segment X smoothly rounded (fig. 562)% 


claspers convergent toward median lobes; 
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pattern of spines of tergum VIII as in 
Fiery SOS sey ee ee ee Psychoglypha prita (Milne) (p.312) 
Disto-dorsal portions of median lobes 
acuminate in lateral aspect (fig. 566); 
Claspers parallel to median lobes; pattern 
Olespineseot Ceroumey Di lmeasein shige 5On. 
bit. eet, ars RS Se oO .. Psychoglypha schmidt Nimmo (p. 313) 
Median lobes of segment X small; segment 
IX high, narrow (fig. 572); lateral arms 
of aedeagus short, thick, asymmetrical 
(SP 2enS 75) ante cape. die Psychoglypha alaskensts (Banks) (p.315) 
Median lobes huge (fig. 578); segment IX 
short, wide; lateral arms of aedeagus very 
long, thin, symmetrical (figs. 580,581).: 


waded. meres . b08 ie aie een cy Ccnog Lyuphagu lial (Milinejm@.317) 


to the Females of two species of Psychoglypha found 


in Aiberta and eastern British Columbia 


Segment X small, beli-shaped in lateral 

aspect (fig. 570), little projected; lateral 

lobes of vulval scale in ventral aspect very 

large, square (fig. 571)....Psychoglypha schmidt Nimmo (p.313) 
Segment X larger, acute-triangular in lateral 

aspect (fig. 576), well projected posterad; 

lateral lobes of vulval scale smaller, almost 


triangular, with sinuate posterior edges in 
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ventralraspect /(fi 9 09577) wrend..« Tal | 


BIER. PR. SHNLS, 89.0 Psychoglypha alaskensis (Banks) (p. 315) 


Psychoglypha prita (Milne), 1935 


Figures 562-565 ,657 


Glyphopsyche prttus Milne, 1935:25,50. 

Psychoglypha prita; Ross, 1944:299. 

Psychoglypha pritus; Schmid, 1955:222. Smith, 1965:244-245. 
Psychoglypha prtthus; Schmid, 1952b:121-123. Nimmo, 1965:783. 

Males of this species are distinguishable from males of other species 
of Psychoglypha in the study area by relatively orbicular segment IX in 
lateral aspect (fig. 562); by pattern of spines on posterior edge of 
tergum VIII (fig. 563); and by cross-axially oriented, anteriorly concave, 
distally rounded median lobes of segment X. The female is unknown, but 
probably similar to that of P. sehmidt Nimmo (figs. 570,571). 

Desertption.—Antennae dark brown; antero-mesal faces of scapes 
yellow, glabrous. Vertex of head almost black, with paler posterior warts. 
Thorax dark brown. Spur formula 1,2,2; dark reddish brown. Fore wing 
length of male 18.3 mm; pale orange-brown, irrorate; longitudinal silver 
line faint, merged with background; costal area clear. Venation not 
Significantly different from Limnephtlus spp. 

Male genitalia. (Specimen from alpine meadows, east of Mt. Edith 
Cavell, Jasper National Park). Postero-dorsal edge of tergum VIII with 
short, stout, black spines; less dense anteriorly (figs. 562,563), mesally. 
Dorsal strap of segment IX wide, high, irregular, projected posterad over 


segment X. Main body of segment curved ventro-posterad, with deep notch 
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on postero-lateral edges. Clasper small, fused to segment IX; directed 
dorsad towards median lobes of segment X; lateral lobe acuminate in lateral 
aspect; median lobe short, rounded. Median lobes of segment X directed 
dorso-posterad; oriented cross-axially, with concave anterior faces, 
rounded tips. Cercus small, with lanceolate ventral lobe; dorsal lobe 
simple, lightly setose. Median shaft of aedeagus long, curved dorsad, 
with distal lobes one-third of length (figs. 564,565); ventral surface of 
shaft minutely spinate; lateral arms each shorter, also curved slightly 
dorsad, long, thin, tapered to acuminate tips. 

Female genitalia. Unknown. 

Notes on bitology.—The single locality in which I collected adults 
of this species is a very small, shallow, alpine pool at about 6,800', 
surrounded by sparse, short sedges. The specimens were all taken on 
October 3, crawling about on about two to three feet of fresh snow. 

Geographical distributton.—The known range of this species extends 
from Alberta to Idaho (fig. 657). 


I have examined seventeen males from the study area. 


Psychoglypha schmidt Nimmo, 1965 


Figures 566-571 ,658 


Psychoglypha schmidi Nimmo, 1965:781-783. 

Males of this species are distinguishable from males of P. prita 
(Milne) by pattern of spines on posterior edge of Cergum Viti (tip. 507); 
by claspers parallel to median lobes of segment X (fig. 566); and by 
median lobes of segment X with acuminate tips in lateral aspect. Females 


are distinguishable from those of other species of Psychoglypha by small, 














ele 

besoorib :XI toemgee oF bo2ut , [lame teqerlD .2egbe is +20 

Isress! mi otsnimor sdof Lerezs{ (X tmemgse to eedol asibem ebrewos bs: c 

besoetibh X tnemgse to 2edol metbeM .bebnuor ,stode edol msibem ;F 

.2008% toitsins svsomo> dtiw .yileina-eeots bestmsito imenencqeid | 

edol {setob :sdol [artmev eteloeons! dtiw ,Lleme evors) .eqis bebmyot — 
.beatob bevryo ,gmol exgsebes to ttede asibeM .sezosse wasigtl elute, 

to sostiue [stinev i (282, 62 . eg it) eee to bridt-eno eadol fesetb itiw : 
yisdgile bevrvo ozis ,restoda doses emra inepout yoteniqe yletumim sede 
,eqtt etsnimuos oF bereqs? ,nidd gaol <baexob — 7 


-nwondn  .silstineg ofamet. <—s fa 
7 
etiubs Veodal 20% I dotdw ni ytilasol sigma edT—vygotodd no setoh 


hg 
, 1008, % tuods te Looq oniqis ,wollsre .fieme yrev 8 et aelongeehis Go 
fo neist Ils stew enomioeqe oT .esgbea trode ,seteqe yd bebmormue 













.wote deert to te9% eerfit of ows tuods mo tuods gailweta .& a il 
ebstesxe ite ih 2eidts to egnet nwo edT=>. nosoud MIs tb Ynodigp goad: - a % 
(328 yg ik} odebl ot smedih mont 

.eorn ybute st sort 2ofsm testmevee benimsxe ove I 

omer hy al 

201 | cemih shinionuniqylgadsyekirnhe dab cuss 

820, 1°2-a02 estugiA ‘ . €f @lam Re copie 


a — 
re 8 64 hae seat Ont ’ 








+ : ® 


re sciaiebigr ties 









price mee penne: i 

P iiiiibiy Aina ; 
eieanions et at yl ra rt nae 

Rear Petia ys installs 


i -_. Q ik 
= jqicnt 


es 
t 
- Pay | 
an ae, 
’ 2 
>» & 


314 
bell-shaped segment X (fig. 570); and by large, square, lateral lobes of 
vulval scale (fig. 571). 

Desertptton.—Antennae orange-brown; scapes dark brown, with creamy, 
glabrous antero-mesal faces. Vertex of head orange-brown. Thorax dark 
reddish brown laterally, with pale yellow mesal stripe dorsally. Spur 
formula 1,2,2; spurs dark orange-brown. Fore wing length of male 20.3 mn; 
pale to dark orange-brown, faintly irrorate; stigmatic area grey-brown, 
costal area clear. Venation identical to Limephilus spp. 

Male genitalia. (Specimen from Bow Pass, Banff National Park, 
Alberta). Postero-dorsal edge of tergum VIII very densely clothed with 
short, black spines; depressed slightly, with two lateral protrusions 
(figs. 566,567). Segment IX relatively small, trapezoidal in lateral 
aspect. Clasper acute-triangular in lateral aspect, parallel to median 
lobes of segment X. Median lobes of segment X oriented cross-axially, 
with concave anterior faces, acuminate disto-anterad hook. Cercus bilobed; 
ventral lobe thumb-like; dorsal lobe inconspicuous, setose. Aedeagus very 
similar to that of P. prtta, above, but lateral arms darker; base of 
median shaft pinched in (figs. 568,569). 

Female genitalia. (Specimen from Bow Pass, Banff National Park, 
Alberta). Vulval scale very large, with massive, almost square lateral 
lobes (fig. 571); median lobe very small, conical. Segment IX relatively 
small, irregular in outline, with ventro-lateral spines internally, 
directed anterad (fig. 570); without ventro-lateral lobes. Supra-genital 
plate inconspicuous, with two median extensions directed posterad; very 
small. Segment X small, dark brown, bell-shaped in lateral aspect, open 
ventrally, with short, dorsal strap. 


Notes on btology.—Adults of this species are found near small 
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Sis 
mountain and alpine streams ranging from trickles in alpine meadows to 
boulder strewn torrents. Flight dates range from September 10 to October 
30. 

Geographteal dtetribution.—The known range of this species is in 
the western mountains of Alberta, close to the continental divide, and 
in British Columbia. It ranges in altitude from 3,500' to 6,870! (fig.658). 
I have examined 31 specimens, 18 males and 13 females, from the 


study area. 


Psychoglypha alaskensis (Banks), 1908 


Figures 572-577,659 


Platyphylax alascensts Banks, 1908a:265. 
Psychoglypha alascensts; Schmid, 1952b:118-121. Schmid and Guppy, 1952: 42. 
Psychoglypha alaskensts; Schmid, 1952b:118-121. Schmid} 19557222" "Flint, 
1960:82,83,110,116. Denning, 1963:261. Anderson, 1967:508, 510-512, 
220% 
Chtlostigma subborealts Banks, 1924:441. Betten, 1934:369. Ross, 1938b:29. 
Chtlosttgma subboreale; Milne, 1935:35,50. 
Glyphopsyche subborealis; Knowlton and Harmston, 1938:285. 
Psychoglypha subborealis; Ross, 1944:202,299. Leonard and Leonard, 1949a: 
20-21. Ross and Spencer, 1952:50. Morse and Blickle, 1953:99., 
Glyphopsyche subboreale; Ross, 1938b:31. Schmid, 1952b:121. 
Males of this species are distinguishable by short, thick, asymmetrical 
lateral arms of aedeagus (figs. 574,575); and by segment IX high, narrow in 
lateral aspect (fig. 572). Females are distinguishable by long, projected, 


acute-triangular segment X (fig. 576); by vulval scale massive, high, in 
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316 
lateral aspect; and by larger triangular lobes of segment IX laterad of 
segment IX. 

Description.—Antennae pale yellow-brown; antero-mesal faces of 
scapes glabrous. Vertex of head pale yellow-brown. Thorax straw, to 
dark brown; dorsum of meso- thorax with median, reddish yellow band. 

Spur formula 1,2,2; spurs dark brown. Fore wing length of male 16.6 m; 
pale reddish brown. Venation essentially as in Limmephtlus spp.; with 
large, pink stigmatic area. 

Male genitalia. (Specimen from Wrigley Harbour, Mackenzie River, 
North West Territories). Postero-dorsal edge of tergum VIII with short, 
fine, dark brown setae dispersed in pattern shown in fig. 572. Dorsal 
strap of segment IX narrow; main body of segment roughly rectangular in 
lateral aspect; high, narrow. Clasper short, flat posteriorly, fused 
to segment IX, short, high. Median lobes of segment X small, oriented 
longitudinally, directed meso-dorsad (fig. 573). Cercus bilobed, ventral 
lobe large, rectangular, slightly widened distally, setose; dorsal lobe 
small, bulbous. Median shaft of aedeagus thickset, minutely spinate 
baso-ventrally, with short, membranous distal lobes (figs. 574,575); 
lateral arms short, thick, asymmetrical in dorsal aspect (fig. 575). 

Female genitalia. (Specimen from Wrigley Harbour, Mackenzie River, 
North West Territories). Vulvai scale large, truncate-triangular in 
ventral aspect; lateral lobes with lateral angles turned slightly dorsad, 
rounded, clothed with short setae; median lobe very short, triangular 
(fig. 577). Segment IX quite small, sheathed laterally by rounded, 
triangular cerci (fig. 576). Supra-genital plate short, very wide, 
crescentic in ventral aspect; with short setae. Segment X acute-triangular 


in lateral aspect; deeply incised dorsally; open ventrally. 
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Notes on biology.—Adults of this species are found near every sort 
of aquatic habitat from small, slow creeks to very large mountain rivers, 
and from sedge fringed ponds or Sloughs. Flight dates range from 
September 10 to May 23 of the following year. I have records from the 
months of September, October, November, January, March, April and May, 
from the Banff area, collected by N.B. Sanson. Adults probably overwinter. 
The winter records presumably represent specimens emerging from hiding 
places in warm weather. 

Geographical distribution.—The known range of this species extends 
from Alaska to Nevada and Michigan (fig. 659). In Alberta it is found 
primarily in the mountains, but is also taken at a very few localities 
well east of the mountains, which seem to contain a partly mountain fauna 
intermixed with a plains fauna. It has been recorded at altitudes up to 
53600he 

I have examined 51 specimens, 18 males and 33 females, from the 


Study area and North West Territories. 


Psychoglypha ulla (Milne), 1935 


Figures 578-581 ,660 


Glyphopsyche ullus Milne, 1935:24,50. 
Psychoglypha ulla; Ross, 1944:299, Ross and Spencer, 1952:50. Schmid 
and Guppy, 1952:42. 
Psychoglypha ullus; Schmid, 1952b:129-132. Schmid, 1955:223. 
Males of this species are distinguished by massive, dorsally directed, 
longitudinally oriented, median lobes of segment X (fig. 578); by setose 


postero-dorsal edge of tergum VIII; and by lateral arms of aedeagus 
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attached well dorsad of median shaft, on membranous base (fig. 580). 
Female unknown. 

Descrtption.—Antennae yellow; Scapes slightly darker, with glabrous 
antero-mesal faces. Vertex of head red-brown, with yellow posterior 
warts. Thorax reddish, pale yellow laterally, to red-brown dorsally. 
Spur formula 1,3,3; dark reddish brown. Fore wing length of male 17.7 mn; 
Stigmatic area pale rose; area anterad of longitudinal silver line pale 
yellow, with slightly darker areas between veins; immediately posterad 
of silver line is an area of chocolate brown posterad of which is an 
area of reddish brown to pale yellow. Venation identical to that of 
Limephtlus spp. 

Male genitalia. (Specimen from Kicking Horse Camp, Yoho National 
Park, British Columbia). Postero-dorsal edge of tergum VIII protuberant, 
with mesal notch; with short, silky, somewhat hyaline setae. Dorsal 
Strap of segment IX complex, with blunt, posteriorly directed process 
mesally (figs. 578,579); markedly truncate on ventral area. Clasper 
short, blunt, with concave inner face; with slight lateral flange. Median 
lobes of segment X large, distally black, oriented in vertical, longitud- 
inal plane. Cercus distinctly bilobed; ventral lobe long, thin, clavate; 
dorsal lobe thumb-like, setose. Median shaft of aedeagus long, slender, 
widened slightly from very thin base; distal lobes long, membranous, held 
close together (figs. 580,581); lateral arms very long, thin, each of 
almost uniform thickness except for acuminate tip; black, attached well 
dorsad of base of median shaft. 

Female genitalia. Unknown. 

Notes on btology.—Adults are found near mountain creeks and rivers, 


with gravel beds. Flight dates of adults range from August 19 to 
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October 3, with one record from May 23, which may be indicative of adult 
overwintering. 
Geographtcal distrtbutton.—The known range of this species extends 
from Alaska to California, and east to Alberta, where it appears to be 
confined to the vicinity of the continental divide (fig. 660). 


I have examined five males from the study area. 
The Genus Phanocelia Banks 


There is a single species in this genus, which is here recorded from 
Alberta. 

Synopsts of characters.—Spur formula 1,2,2. Wings large, narrow, 
elongate; fore wing rounded apically; hind wing not so large, clearly 
indented postero-apically. R1 of fore wing poorly arched, united to Sc by 
cross vein; chord zigzag as in Chilosttgmodes. Hind wing chord less 
disrupted than in fore wing. 

Male genitalia with tergum VIII slightly cleft mesally, clothed with 
fairly large spines. Segment IX well developed. Cercus cup-like, 
horizontal. Median lobes of segment X long, vertical, fused at bases to 
cerci. Clasper large, massive, concave mesally. Aedeagus large; median 
shaft thin, unarmed; lateral arms ‘very slender. 

Female genitalia with very large vulval scale; median lobe minute; 
lateral lobes large, triangular, suspended laterally by tapered lateral 
strap to segment IX. Segment IX large; ventro-lateral lobes evident, 


fused to dorsal body. Segment X small, recessed into segment IX. 
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Phanocelia canadensis (Banks), 1924 


Figures 557-561 ,656 


Apatanta canadensis Banks, 1924:442. Betten, 1934:380. Ross, 1938b: 28. 
Schmid, 1952b:135. 

Glyphopsyche canadensis; Milne, 1935:24,50. Ross, 1938b:31. 

Phanocelta canadensis; Banks, 1943:354, Ross, 1944:201,300. Schmid, 
1952b:136-138. Morse and Blickle, 1953:99. Schmid, 1955:223. 
Schmid, 1968:693-694. 

Desertption.—Antennae dark brown to almost black; scapes short, 
Swollen, with antero-mesal faces lighter, especially in females. Vertex 
of head black. Thorax very dark brown to black. Spurs almost black, 
shorter, stouter than usual in Limnephilidae. Fore wing length of male 
11.2 mm; clear, tinted dark brown; veins dark brown. Venation not 
Significantly different from that of Limephtilus spp. 

Male genitalia. (Specimen from two miles east of Nordegg, Alberta). 
Postero-dorsal edge of tergum VIII minutely Spiculate on two rectangular, 
lateral areas. Segment IX narrow, bowed anterad (fig. 557); dorsal strap 
narrow, tapered dorsad. Claspers large, each triangular in lateral 
aspect, with large lateral lobes and minute mesal lobes; fused together 
at mid-line of body (fig. 558). Median lobes of segment X short, 
rectangular processes curved dorsad from posterior edges of concave basal 
plates which are partly fused mesally. Cercus small, triangular, fused 
to segment X (fig. 557). Median shaft of aedeagus long, thick, of 
roughly uniform width except for slight distal widening, curved strongly 
ventrad (fig. 559); lateral arms attached to membranous pouch dorsad of 


aedeagal base; long, very slender, curved ventrad, distally acuminate. 
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Female genitalia. (Specimen from two miles east of Nordegg, Alberta). 
Vulval scale with minute, triangular median lobe; lateral lobes massive, 
triangular (fig. 561) suspended from segment IX by tapered lateral strap 
(fig. 560). Dorsal body of segment IX large, trapezoidal; ventro-lateral 
lobes discernible, not entirely discrete; trapezoidal also, fitted at 
right angles to base of dorsal body; fused ventrally. No evident supra- 
genital plate. Segment X of two distal lobes of posterior edges of 
segment IX, and ventral median lobe connected by lateral flanges to 
lateral lobes. 

Notes on btology.—I have taken adults of this species at one 
locality: a deep, man-made swamp with thick growths of horse-tails 
(Equtsetum) throughout, except at deepest parts, and with thick growths 
of sedges around edges. Dates of capture are September 22 and October 9. 

Geographical distributton.—The known range of this species extends 
from Alberta and North West Territories to New Hampshire (fig. 656). 

In Alberta it is known only from near Nordegg, at 4,470' altitude. 
I have examined seven specimens, four males and three females, from 


the study area. 
Unidentifiable Species of Limnephilidae 
Under this title are described the females of five species of 
Limnephilidae for which no certain identity can be given, even to genus. 


The males are, of course, unknown, or at least unassociated. 


Limnephilidae species 1 


Figures 582-583 ,661 
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Descrtptton.—Antennae yellow-brown; antero-mesal faces of scapes 
glabrous. Vertex of head deep red-brown. Thorax deep brownish yellow 
laterally, deep red-brown dorsally. Spur formula 1,2,4; spurs brown. 
Fore wing length of female 19.5 mm; light brown, evenly and minutely 
irrorate; costal area clear. Venation similar to Ltmephtlus spp. 

Female genitalia. (Specimen from Rapids Creek, Gap, Alberta). 
Vulval scale massive, parallelogram-like (fig. 583); lateral lobes rounded- 
triangular; median lobe shorter, blunt, rounded distally. Segment IX 
large dorsally, with ventro-lateral lobes evident but imperceptibly 
fused to dorsal portion (fig. 582). Supra-genital plate of medium size, 
slightly bilobed distally. Segment X deeply cleft mesally, with lateral 
lobes curved slightly ventrad, rounded dorsally. 

Notes on btology.—The single specimen was taken at a concrete 
culvert over a rocky, fast, smoothly flowing mountain stream on May 7. 

Geographtcal distribution.—The only known locality of this species 


is at Gap, Alberta, at about 4,250' (fig. 661). 


Limnephilidae species 2 


Figures 584-585,661 


Deseriptton.—Antennae brown. Vertex of head deep brown. Thorax 
dark red-brown, to almost black dorsally. Spur formula 1,3,4; spurs 
brown. Fore wing length of female 13.1 mm; pale greyish brown, faintly 
irrorate; costal area clear. Venation essentially identical to Limnephilus 
spp. 

Female genitalia. (Specimen from Blindman River, at Hwy. 2, Alberta). 


Vulval scale with median lobe projected well posterad of laterals; 


-? on 


cers eg Ss 
‘+S ‘ : 5 _ : 


























eeqso2 to esoat [seem-oretns ;nword-wollsy sainestiist tmepsaaal I r 


detmword qeeb xstodT -nword-ber qaeb based To xosreV .2u0rthil 
= 


saword eruqe 7).8.1 slumrot xbqe  .ylisetob mwotd-ber ‘qeeb tee 
| ray 
viedunim brs yIneve ,mword tgif ;am @.ef efamet to digasl ‘gaiw oe 


— 


. * sit . a . P , . write 
aqe asiddqornrl of telimie mottansV .1esls sete’ Isteoo ae 
P . ae i. 


: ia _ , a . + ° = ¢ . 
sirsdiA .qsd ,deer) ehiqsh mort momioeqe) .stistineg sl{smet ~~ ar 
. ™ - 4 


-hebmor zedof Isrtatsl! » (82 .qft) offi-mergoleliorsq ,sviteeam slase Tsvivv 
° 7 c F : * ae = » 
XI soomgo2? .vilsetetb bebmver ,savid ,retrode sdol neibem refugneitt 


at 
yiditqeorsqut tud tnebive 2edol [stesel-orinsv dtiw .vilserob sgtsi 
7 


‘timeg~-stave . (S82 .git) noitrog Isetob oF bees? 


a ae = 


Isteval dtiw ,yllseont Itsfo ylqeeb K tremgee? .\yilstetb bedolid sds 

vilserob bebnuot ,betinev yi 2 bevrus esdol 7 

9terone> 8 ts nexss 2ew neomtosqe ofgate dau no Seton ; 

.N yaM no meorte nigtavont gatwolt yl itoome eat .Yisot & TEVvO Treviso 7 
asioaqe eit to ysilsool awond yino edT—.rostudorteth Ino siqneyosd were. 


(£38 .g ft) "028.4 suode #8 \sttediA . qed mek : 


“> 


eeloeqe ssbil tdqsnmil . y 


{[80,282-82 geTug it 00 


xatontT .mword qeeb beod to xetteV word: ‘sents 30h— «1 sata 





Ae — _— te <. cemeaiail tuqe cigs ex8 os td pea ot <ftwo 


323 
strongly tapered distally, with truncate tip; lateral lobes triangular, 
concave ventrally (fig. 585). Segment IX high, narrow, spindle-shaped 
in lateral aspect (fig. 584); no evident ventro-lateral lobes. Supra- 
genital plate wide, high, arched dorsad, hyaline. Segment X cylindrical, 
with black, deeply divided dorsal arch, and clear, bilobed ventral trough 
which is recessed into dorsal arch. 

Notes on btology.—The single female was taken under a concrete 
bridge over a small, slow, mud-bottomed river on August 29. 
Geographical distributton.—The locality at which this species was 


collected is well east of the foothills, in the plains (fig. 661). 


Limnephilidae species 3 


Figures 144a,144b ,586-587 ,662 


Descriptiton.—Antennae light brown, scapes chocolate. Vertex of 
head deep chocolate-brown. Thorax chocolate-brown, darker dorsally. 
Spurs pale yellow. Fore wing length of female 6.9 mm; pale grey-brown, 
with distinct hyaline areas. Venation as in figs. 144a,144b. 

Female genitalia. (Specimen from 26 miles south of Teepee Creek, 
Forestry Trunk Road, north of Hinton, Alberta). Vulval scale with 
median lobe much longer than angular lateral lobes; parallel-sided, 
rounded distally (fig. 587). Segment IX high, parallel-sided in lateral 
aspect (fig. 586); bowed anterad; without discrete ventro-lateral lobes. 
Supra-genital plate minute, short, hyaline. Segment X small, cylindrical, 
fused to segment IX but distinct due to nroncunced declivity; cerci long, 
acute-triangular, fused at bases to dorso-lateral faces of segment X. 


Notes on biology.—The single female specimen was obtained by 
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sweeping long, dense Egutsetum stands in shallow water of a small swamp, 
on July 3. 

Geographtcal distrtbution.—The locality at which this species was 


taken is in the northwestern foothills of Alberta (fig. 662). 


Limnephilidae species 4 


Figures 145a,145b,588-589 ,662 


This species bears a strong resemblance to the females of some 
species of Lenarchus as illustrated by Schmid (1952c), as does the 
species following (figs. 590,591). 

Descrtption.—Antennae brown, scapes darker, with antero-mesal faces 
paler, glabrous. Vertex of head dark chocolate-brown. Thorax dark brown 
dorsally, slightly lighter laterally. Spur formula 1,3,4; spurs brown. 
Fore wing length of female 14.1 mm; chocolate-brown, heavily irrorate, 
with larger areas of hyaline membrane. Costal area hyaline. Venation 
as in figs. 145a,145b. 

Female genitalia. (Specimen from Amethyst Lakes, Jasper National 
Park; collected by H. Goulet). Vulval scale with massive, irregularly 
rounded lateral lobes (fig. 589); median lobe short, rounded-rectangular. 
Segment IX high, wide dorsally, separated from segment X dorsally by weak 
declivity (fig. 588); ventro-lateral lobes large, polygonal, not delimited 
from dorsal body. Supra-genital plate wide, lunate, membranous. Segment 
X bilobed; roughly triangular in lateral aspect, held roof-like dorsad of 
anal aperture. 

Notes on biology.—The single specimen was taken under a rock close 


by the sedge pools just east of Amethyst Lakes, in near-alpine meadow, on 
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July*7. 


Geographical distrtbution. —The locality at which this specimen was 


taken is at 6,450' altitude (f1924662) 


Limnephilidae species 5 


Figures 590-591 ,663 


As with species 4 above, the female described here bears a strong 
resemblance to females of certain species of Lenarchus. 

Descrtption.—Antennae red-brown: antero-mesal faces of scapes 
lighter, glabrous. Vertex of head dark red-brown. Thorax dark red-brown 
dorsally, lighter laterally. Spur formula 1,3,4; spurs brown. Fore wing 
length of female 15.0 mn; chocolate-brown, distinctly irrorate, with 
larger hyaline areas; costal area clear. Venation essentially identical 
to that of Limephilue spp. 

Female genitalia. (Specimen from three miles east of Nordegg, 
Alberta). Vulval scale large, triangular; median lobe slightly tapered, 
thin, recurved distally (figs. 590,591); lateral lobes roughly triangular. 
Segment IX large, wide dorsally; separated from segment X by shallow 
declivity; ventro-lateral lobes large, triangular, not discrete from 
dorsal body. Supra-genital plate short, wide, evenly semi-circular. 
Segment X small, cylindrical at base, surmounted by two large, triangular, 
roof-like distal lobes held roof-like over anal aperture. 

Notes on btology.—The single female was taken from a large man-made 
pond thick with Zquisetum, and fringed with thick growths of sedges. Date 
of capture was August 8. 


Geographical distribution.—The species is known from a single locality 
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at Nordegg, Alberta, at 4,470' altitude on the eastern edge of the Rocky 


Mountains (fig. 663). 
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Figures 122-129: Fore (a) and hind (b) wings of males of species 
of Limnephilidae. 122. Dicosmoecus jucundus Banks. 123. Ampht- 
cosmoecus canax (Ross). 124. Imanta cascadis Ross. 125. I. btfosa 
Ross. 126. I. tritpunctata (Banks). 127. I. hector Nimmo n. sp. 


128. Eeelisomyta maculosa Banks. 129. Apatania zonella (Zetterstedt). 
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Figures 130-137: Fore (a) and hind (b) wings of males, and females 
where indicated, of species of Limnephilidae. 130. Oltgophlebodes 
ruthae Ross. 131. 0. ruthae Ross (female). 132. Neothremma altcia 
Banks. 133. Homophylax crotcht Banks. 134. H. acutus Denning. 

135. H. baldur Nimmo n. sp. 136. Glyphopsyche trrorata (Fabricius). 


137. Phanocelia canadensis (Banks). 
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Figures 138-145: Fore (a) and hind (b) wings of males, and females 
where indicated, of species of Limnephilidae. 138. Ltmnephtlus 
sublunatus Provancher. 139. L. partitus Walker. 140. L. nigriceps 
(Zetterstedt). 141. Nemotaultus hostilts (Hagen). 142. Anabolta 
ozburnt (Milne). 143. Philocasca thor Nimmo n. sp. 144. Limne- 


philidae species 3 (female). 145. Limnephilidae species 4 (female). 
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Figures 146-169. Dicosmoecus jucundus Banks, 146. Male genitalia, 
lateral aspect. 147. Male genitalia, posterior aspect (partial). 
148, Male genitalia, dorsal aspect (partial). 149. Aedeagus, 
lateral aspect. 150. Aedeagus, lateral arm, dorsal aspect. 151. 
Female genitalia, ventral aspect. 152. Female genitalia, lateral 
aspect. D. atrtpes (Hagen), 153. Lateral aspect, distal article 
of clasper, male genitalia. 154. Mesal face of clasper base, 
posterior aspect. 155. Aedeagus, lateral aspect. 156. Female 
genitalia, ventral aspect. Onocosmoecus unicolor (Banks), 157. 
Male genitalia, lateral aspect. 158. Male genitalia, dorsal aspect 
(partial). 159. Aedeagus, lateral aspect. 160. Aedeagus, lateral 
arm, dorsal aspect. 161. Aedeagal straps and clasper bases, 
dorsal aspect. 162. Female genitalia, lateral aspect. 163. Female 
genitalia, ventral aspect. Amphtcosmoecus canax (Ross), 164. Male 
genitalia, lateral aspect. 165. Male genitalia, dorsal aspect 
(partial). 166. Aedeagus, lateral aspect. 167. Right aedeagal 
strap and clasper base, lateral aspect. 168. Female genitalia, 
lateral aspect. 169. Female genitalia, ventral aspect. Ce. - 
Cercus. Cl. - Clasper. Scale bar for each species adjacent to 
lateral aspect of male genitalia; scale uniform for all drawings 


of a species. No scale given when only female known. 
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Figures 170-187: Imanta trtpunctata (Banks), 170. Male genitalia, 
lateral aspect. 171. Male genitalia, ventral aspect (partial). 
172. Aedeagus, lateral aspect. JI. cascadis Ross, 173. Male 
genitalia, lateral aspect. 174. Male genitalia, ventral aspect 
(partial). 175. Aedeagus, lateral aspect. 176. Female genitalia, 
ventral aspect. 177. Female genitalia, lateral aspect. JI. bifosa 
Ross, 178. Male genitalia, lateral aspect. 179. Male genitalia, 
ventral aspect (partial). 180. Aedeagus, lateral aspect. 181. 
Female genitalia, ventral aspect. 182. Female genitalia, lateral 
aspect. J. hector Nimmo n. sp., 183. Male genitalia, lateral 
aspect. 184. Male genitalia, ventral aspect (partial). 185. 
Aedeagus, lateral aspect. 186. Female genitalia, ventral aspect. 


187. Female genitalia, lateral aspect. 
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Figures 188-205. Hecltsomyta maculosa Banks, 188. Male genitalia, 
lateral aspect. 189. Male genitalia, dorsal aspect. 190. Aedeagus, 
lateral aspect. 191. Aedeagus, dorsal aspect. 192. Female 
genitalia, ventral aspect. 193. Female genitalia, lateral aspect. 
E. conspersa Banks, 194. Male genitalia, lateral aspect. 195. Male 
genitalia, ventral aspect. 196. Aedeagus, dorsal aspect. 197. 
Aedeagal strap, ventral aspect. 198. Female genitalia, lateral 
aspect. 199. Female genitalia, ventral aspect. Fceclisomyia species 
1, 200. Female genitalia, ventral aspect. 201. Female genitalia, 
lateral aspect. Apatania zonella (Zetterstedt), 202. Male genitalia, 


lateral aspect. 203. Aedeagus, lateral aspect. 204. Female 


genitalia, lateral aspect. 205. Female genitalia, ventral aspect. 
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Figures 206-225: Apatanta shoshone Banks, 206. Male genitalia, 
lateral aspect. 207. Male genitalia, dorsal aspect (partial). 
208. Aedeagus, lateral aspect. 209. Female genitalia, ventral 
aspect. 210. Female genitalia, lateral aspect. A. sttgmatella 
(Zetterstedt) , 211. Male genitalia, lateral aspect. 212. Male 
genitalia, dorsal aspect (partial). 213. Aedeagus, lateral 
aspect, 214. Female genitalia, lateral aspect. 215. Female 
genitalia, ventral aspect. A. crymophtla McLachlan, 216. Male 
genitalia, lateral aspect. 217. Male genitalia, dorsal aspect 
(partial). 218. Aedeagus, lateral aspect. 219. Female genitalia, 
lateral aspect. 220. Female genitalia, ventral aspect. A. alberta 
Nimmo n. sp. 221. Male genitalia, lateral aspect. 222. Aedeagal 
tip, dorsal aspect. 223. Male genitalia, dorsal aspect (partial). 
224, Female genitalia, lateral aspect. 225. Female genitalia, 


ventral aspect. 
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Figures 226-249: Oltgophlebodes ruthae Ross, 226. Male genitalia, 
lateral aspect. 227. Male genitalia, ventral aspect. 228. 
Aedeagus, lateral aspect. 229. Aedeagus, ventral aspect. 230. 
Female genitalia, lateral aspect. 231. Female genitalia, ventral 
aspect. 0. sterra Ross, 232. Male genitalia, lateral aspect. 

233. Male genitalia, dorsal aspect. 234. Aedeagus, ventral aspect. 
235. Aedeagus, lateral aspect. 236. Female genitalia, lateral 
aspect. 237. Female genitalia, ventral aspect. 0. ze/t7 Nimmo 

n. sp., 238. Male genitalia, lateral aspect. 239. Male genitalia, 
ventral aspect. 240. Aedeagus, lateral aspect. 241. Aedeagus, 
ventral aspect. 242. Female genitalia, lateral aspect. 243. 
Female genitalia, ventral aspect. Neothremma alicta Banks, 244. 
Male genitalia, lateral aspect. 245. Male genitalia, dorsal 
aspect (partial). 246. Aedeagus, lateral aspect. 247. Female 
genitalia, lateral aspect. 248. Female genitalia, ventral aspect. 


249. Maxillary palpus of male. 
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Figures 250-269: Homophylax crotcht Banks, 250. Male genitalia, 
lateral aspect. 251. Male genitalia, dorsal aspect. 252. 
Aedeagus, lateral aspect. 253. Female genitalia, lateral aspect. 
254. Female genitalia, ventral aspect. 4H. acutus Denning, 255. 
Male genitalia, lateral aspect. 256. Male genitalia, dorsal 
aspect. 257. Aedeagus, lateral aspect. 258. Female genitalia, 
ventral aspect. 259. Female genitalia, lateral aspect. 4H. baldur 
Nimmo n. sp., 260. Basal flap and scaled pocket at base of wing, 
male. 261. Male genitalia, lateral aspect. 262. Male genitalia, 
dorsal aspect. 263. Aedeagus, lateral aspect. Ltmmephtilus 
sublunatus Provancher, 264. Male genitalia, lateral aspect. 

265. Male genitalia, dorsal aspect (partial). 266. Aedeagus, 
lateral aspect. 267. Right lateral arm, dorsal aspect. 268. 
Female genitalia, lateral aspect. 269. Female genitalia, ventral 


aspect. . Ce. - Cercus. + Cl. = Clasper. 
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Figures 269a-290: Ltmnephilus sansoni Banks, 269. Male genitalia, 
lateral aspect. 270. Male genitalia, dorsal aspect (partial). 

271. Female genitalia, lateral aspect. 272. Female genitalia, 
ventral aspect. JL. extractus Walker, 273. Male genitalia, lateral 
aspect. 274, Male genitalia, dorsal aspect. 275. Aedeagus, 
lateral aspect. 276. Female genitalia, lateral aspect. 277. 
Female genitalia, ventral aspect. JL. hagent Banks, 278. Male 
genitalia, lateral aspect. 279. Male genitalia, posterior aspect 
(partial). 280. Aedeagus, lateral aspect. 281. Right lateral arm, 
dorsal aspect. 282. Female genitalia, lateral aspect. 283. Female 
genitalia, ventral aspect. JL. partttus Walker, 284. Male genitalia, 
lateral aspect. 285. Male genitalia, posterior aspect (partial). 
286. Right lateral arm of aedeagus, lateral aspect. 287. Right 
lateral arm, dorsal aspect (partial). 288. Tip of aedeagus, dorsal 
aspect. 289. Female genitalia, ventral aspect. 290. Female 


genitalia, lateral aspect. 
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Figures 291-308. Ltmnephilus susana Nimmo n. sp., 291. Male 
genitalia, lateral aspect. 292. Male genitalia, dorsal aspect 
(partial). 293. Aedeagus, lateral aspect. 294. Female genitalia, 
ventral aspect. 295. Female genitalia, lateral aspect. JL. species 
1, 296. Female genitalia, lateral aspect. 297. Female genitalia, 
ventral aspect. No scale given. JL. tndtvisus Walker, 298. Male 
genitalia, lateral aspect. 299. Aedeagus, lateral aspect. 300. 
Right lateral arm of aedeagus, dorsal aspect. 301. Male genitalia, 
posterior aspect (partial). 302. Female genitalia, lateral aspect. 
303. Female genitalia, ventral aspect. JL. tnfernalis (Banks), 304. 
Male genitalia, lateral aspect. 305. Male genitalia, posterior 
aspect. 306. Aedeagus, lateral aspect. 307. Female genitalia, 


lateral aspect. 308. Female genitalia, ventral aspect. 
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Figures 309-331: Ltmnephilus ornatus Banks, 309. Male genitalia, 
lateral aspect. 310. Male genitalia, posterior aspect (partial). 
311. Aedeagus, lateral aspect. 312. Right lateral arm of aedeagus, 
dorsal aspect. 313. Female genitalia, lateral aspect. 314. 
Female genitalia, ventral aspect. JL. pteturatus McLachlan, 315. 
Male genitalia, lateral aspect. 316. Male genitalia, posterior 
aspect (partial). 317. Aedeagus, lateral aspect. 318. Female 
genitalia, lateral aspect. 319. Female genitalia, ventral aspect. 
L. externus Hagen, 320. Male genitalia, lateral aspect. 321. Male 
genitalia, posterior aspect (partial). 322. Aedeagus, lateral 
aspect. 323. Aedeagus, dorsal aspect (partial). 324. Female 
genitalia, lateral aspect. 325. Female genitalia, ventral aspect. 
I. sertceus (Say), 326. Male genitalia, lateral aspect. 327. 
Aedeagus, lateral aspect. 328. Left clasper, posterior aspect. 
329. Aedeagal tip, distal aspect. 330. Female genitalia, ventral 


aspect. 331. Female genitalia, lateral aspect. 








‘sa 







Pea, Ve » | ‘Si | 
fi - x. oi 

Luteys! al 
of Pi», 

lead a pes pect, | $13 1 


Fe % ay SHR 


ig>a ritwee ial’ 





aspect MErti : 
fQres? es aia 





genitalia, 






lateral as 






DAs. eg 


ay 


GG 





wud 


o | é : .-. . nee - "a ~ ’.e } . ~ : & w 
»Sfistines Siem RCO’, (yet iA} Sil oronst, asl dese QbE-SEE eerugit 


ee ‘SPU -atG cy, wat 
Ste .(isistsq) toeqes iserob |. siistins [ gE 
- 7 « (AB27) As JISTSs 4B2TOb .& Lio £799 915M ,cce 3 9G 25 leTsisi 
aro e ) a , é oe a) 2 
- F99Ge8 Aetsnev .siletineg elsemed . 23 -Joeqes [eretsi . augsebeA 
\ -. j 
r ahf err. inn -_ a ‘eo . ~_“« 
. Sish \CC* 2 8a0d SGSN Ady .tosqes [stets! .stistines elameat .att 
7 , 4 
( tirsa, S Fos ok sife+t f ah yy eee ae ee oe : 
-(Istixsq) tosqes Isexob -SLle3ineg ofaM .8fc. ,Joeqes Larvetel .silstines 
" * > 
| . : 
dmbiee Toad o tee hen ft ot AS + : f r orr 
- I2ees {stots siletine clams Oh 8 .toséden Isfese! pevoseboA . 028 
- if } 
f * = a) 
f ra? say ofpak 4 a  . : a . eo +» r 7 ee tee 
j "SaSM, .SbC yates astasom ct -J29q2@8 IBTINev |: LL BT Itsy siamese . ibé 
; on 
e P 
r- 7“ erre’ os ab t - fo Ghee a ff wit rar » - : r 
a BRE) Joequm tegrob (biletineg eisM .ghE .Boedes [stets! .B8ifstines 
pi ae, : : . 
: j ~A Ars o Zz. , — eT m Pr ré , a © i) Ss _hartane “tf a +o | » 
4 . Soeqes sSTITAS (Bits 3 £mSy gi eas .obe J93G2E L8tTetsi , QssbeA 


ofeM .VhE , 2dned Dilersiooe 4 tobcas terete! 
3 


rs es » Ct? ao " 
; OISi  BListineg 8 smsY . abt 
. ae S49 \, ‘ana yw) 
‘ - ae nil a i >i : F - 
Lo 2 ofeM MRE .jo9ges Iersssl ,augsebeA .3h2 j«tpoqes latots! .s fips raby 
: 4 F 


Fo bce ox} > & , . r a .. mom £4 rn 
-(Lat3isq) toeqes Inerob .sifetiney 


a : . - = 





539 


Figures 332-349. Ltmnephilus femoralts (Kirby), 332. Male genitalia, 
lateral aspect. 333. Male genitalia, dorsal aspect (partial). 334. 
Aedeagus, lateral aspect. 335. Female genitalia, ventral aspect. 
336. Female genitalia, lateral aspect. JL. nogus Ross, 337. Male 
genitalia, lateral aspect. 338. Male genitalia, dorsal aspect (partial). 
339. Aedeagus, lateral aspect. 340. Female genitalia, lateral aspect. 
341. Female genitalia, ventral aspect. JL. moestus Banks, 342. Male 
genitalia, lateral aspect. 343. Male genitalia, dorsal aspect. 344. 
Aedeagus, lateral aspect. 345. Female genitalia, ventral aspect. 

346. Female genitalia, lateral aspect. JL. cockerellt Banks, 347. Male 
genitalia, lateral aspect. 348. Aedeagus, lateral aspect. 349. Male 


genitalia, dorsal aspect (partial). 
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Figures 350-369: lLtmnephtlus valhalla Nimmo n. sp., 350. Male 
genitalia, lateral aspect. 351. Male genitalia, dorsal aspect 
(partial). 352. Aedeagus, lateral aspect. 353. Female genitalia, 
lateral aspect. 354. Female genitalia, ventral aspect. JL. lopho 
Ross, 355. Male genitalia, lateral aspect. 356. Male genitalia, 
dorsal aspect (partial). 357. Aedeagus, lateral aspect. 358. 
Female genitalia, ventral aspect. 359, Female genitalia, lateral 
aspect. JL. parvulus (Banks), 360. Male genitalia, lateral aspect. 
361, Male genitalia, dorsal aspect (partial). 362. Right lateral 
arm of aedeagus, lateral aspect. 363. Female genitalia, lateral 
aspect. 364. Female genitalia, lateral aspect. JL. sptnatus Banks, 
365. Male genitalia, lateral aspect. 366. Male genitalia, posterior 
aspect (partial). 367. Aedeagus, lateral aspect. 368. Female 


genitalia, ventral aspect. 369. Female genitalia, lateral aspect. 
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Figures 370-389: Limnephilus hyalinus Hagen, 370. Male genitalia, 
lateral aspect. 371. Right cercus and median lobe of segment X, 
posterior aspect. 372. Aedeagus, lateral aspect. 373. Female 
genitalia, ventral aspect. 374. Female genitalia, lateral aspect. 
L. secludens Banks , 375. Male genitalia, lateral aspect. 376. 
Male genitalia, posterior aspect (partial). 377. Aedeagus, lateral 
aspect. 378. Female genitalia, lateral aspect. 379. Female 
genitalia, ventral aspect. JL. janus Ross, 380. Male genitalia, 
lateral aspect. 381. Male genitalia, dorsal aspect (partial). 
382. Aedeagus, lateral aspect. 383. Female genitalia, lateral 
aspect. 384. Female genitalia, ventral aspect. JL. perpusillus 
Walker, 385. Male genitalia, lateral aspect. 386. Male genitalia, 
posterior aspect (partial). 387. Aedeagus, lateral aspect. 388. 
Female genitalia, lateral aspect. 389. Female genitalia, ventral 


aspect. 








an © 


eh 
avG 


| ? 
ace r.% o owt ee Ca est roy taarn ner te f 
Setob Jsiletinea sisM .[C& .3iaeqes lereis! 
: i 
. o fF OF r . *» rr er 4 
trom sigmel -CGS .toeqen leretel . ewpeabed 
: 





oes. 2p2 ae Ye ee Le 7 a a I le S ee Onl 
_ ‘@iaM .dR& . grinned niusdin=.d - soeqed [etetel ,sitlatineg slamed -. ft 


- Se wA Pre — s=Fo eat twe 4 7 3 ¥ tnrarroe lorena tot ‘se? trex 
Joeqe raolteyeoq ,SLisI{Nsg SiAM ,ovc oO geeqes. lstetsei-. ST iLs3 [99 


: Lr, 8Ct.0? (Istsrsq) toeqe: erob ,siistinss afeM .Tee. ,{istersq) 


7 Ls pisisD - & 7 Bi ; 3 ® 
- Pe ~ 
- - ot. A : i os “7 - be A 
.(fsttisq) tosqes [setobc,2 bsA .Cce. Soeqes [erets! /, eugseber 
i < SLY 
-— . P ¥ 2 . ‘ An 
; ina —shileaiges elamte OB .Jox ; f[eretsi .silatdgeg SiemeT 00h 
} 
ey att | 
if . r bs OA oe ‘ r.. © oe P - ey 
J9e0ces [atetel .silstitreg s{sM #0 ,220H BiGnd «1 . J90Ca6 Isitonev 
1 Pa 
or ye P " a ae  — - J cam ' : i 
; ‘re 3 AZURE 9D 9A eu” Lisi tec J5SaqzsaB Torr 20q y4 reg £iT93 Sism . EG 
3 \ : 


a By 
. Ps > 


CI smet 20h 35eces feaedbh .ors Istote! tigi. 20h ~.toeqen iTstetal 


_w@0b .d0eqes Ierets! ,silatines elsM .80¢ . (ednmed). syiuoeunig Ad 
: te ee : : / ; y 
+ LS aaa. ‘ ) | 7} 


_ 


,Joeqes [etsasv .siiesi 





342 


Figures 390-413: Linmephilus argenteus Banks, 390. Male genitalia, 
lateral aspect. 391. Male genitalia, dorsal aspect (partial). 392. 
Aedeagus, lateral aspect. 393. Female genitalia, ventral aspect. 
394, Female genitalia, lateral aspect. ZL. alberta Denning, 395. Male 
genitalia, lateral aspect. 396. Male genitalia, posterior aspect 
(partial). 397. Male genitalia, dorsal aspect (partial). 398. 
Aedeagus, lateral aspect. 399. Aedeagus, dorsal aspect (partial). 
400. Female genitalia, lateral aspect. 401. Female genitalia, 
ventral aspect. JL. labus Ross, 402. Male genitalia, lateral aspect. 
403. Male genitalia, posterior aspect (partial). 404. Aedeagus, 
lateral aspect. 405. Right lateral arm, dorsal aspect. 406. Female 
genitalia, lateral aspect. 407. Female genitalia, ventral aspect. 

L. minusculus (Banks), 408. Male genitalia, lateral aspect. 409. 
Male genitalia, posterior aspect (partial). 410. Aedeagus, lateral 
aspect. 411. Tip of aedeagus, dorsal aspect. 412. Female genitalia, 


lateral aspect. 413. Female genitalia, ventral aspect. 
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Figures 414-438: Limnephtlus kennicotti Banks, 414. Male genitalia, 
lateral aspect. 415. Male genitalia, dorsal aspect. 416. Aedeagus, 
lateral aspect. 417. Tip of aedeagus, dorsal aspect. 418. Clasper 
of male, posterior aspect. 419. Female genitalia, lateral aspect. 
420. Female genitalia, ventral aspect. L. nigriceps (Zetterstedt), 
421. Male genitalia, lateral aspect. 422. Male genitalia, posterior 
aspect (partial). 423. Male genitalia, dorsal aspect (partial). 
424, Aedeagus, lateral aspect. 425. Female genitalia, ventral aspect. 
426. Female genitalia, lateral aspect. ZL. rhombicus (L.), 427. Male 
genitalia, lateral aspect. 428. Male genitalia, posterior aspect 
(partial). 429. Aedeagus, lateral aspect. 430. Right lateral arm 
of aedeagus, dorsal aspect. 431. Female genitalia, lateral aspect. 
432. Female genitalia, ventral aspect. JL. canadensis Banks, 433. 
Male genitalia, lateral aspect. 434. Male genitalia, posterior 
aspect (partial). 435. Aedeagus, lateral aspect. 436. Aedeagus , 
dorsal aspect. 437. Female genitalia, ventral aspect. 438. Female 


genitalia, lateral aspect. 
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Figures 439-460: Clistoronia magnifica (Banks), 439. Male genitalia, 
lateral aspect. 440. Male genitalia, dorsal aspect (partial). 441. 
Male genitalia, posterior aspect (partial). 442. Aedeagus, lateral 
aspect. 443. Female genitalia, lateral aspect. 444. Female genitalia, 
ventral aspect. Grammotaulius interregattonis (Zetterstedt), 445. 

Male genitalia, lateral aspect. 446. Male genitalia, posterior aspect 
(partial). 447. Aedeagus, lateral aspect. 448. Right lateral arm, 
dorsal aspect of tip. 449. Female genitalia, lateral aspect. 450. 
Female genitalia, ventral aspect. WNemotaulius hostilis (Hagen), 451. 
Male genitalia, lateral aspect. 452. Male genitalia, dorsal aspect 
(partial). 453, Aedeagus, lateral aspect. 454. Female genitalia, 
lateral aspect. 455. Female genitalia, ventral aspect. Anabolta 
consocta (Walker), 456. Male genitalia, lateral aspect. 457. Aedeagus , 
lateral aspect. 459. Female genitalia, lateral aspect. 460. Female 


genitalia, ventral aspect. 
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Figures 461-481: Anabolia ozburnt (Milne), 461. Male genitalia, 
lateral aspect. 462. Male genitalia, dorsal aspect (partial). 

463. Aedeagus, lateral aspect. 464. Female genitalia, lateral 
aspect. 465. Female genitalia, ventral aspect. A. btmaculata 
(Walker), 466. Male genitalia, lateral aspect. 467. Male genitalia, 
dorsal aspect (partial). 468. Aedeagus, lateral aspect. 469. 
Female genitalia, lateral aspect. 470. Female genitalia, ventral 
aspect. Asynarchus mutatus (Hagen), 471. Male genitalia, lateral 
aspect. 472. Male genitalia, dorsal aspect (partial). 473. Aedeagus, 
lateral aspect. 474. Female genitalia, lateral aspect. 475. Female 
genitalia, ventral aspect. A. curtus (Banks), 476, Male genitalia, 
lateral aspect. 477. Male genitalia, posterior aspect (partial). 
478. Aedeagus, lateral aspect. 479. Right lateral arm of aedeagus, 
dorsal aspect. 480. Female genitalia, lateral aspect. 481. Female 


genitalia, ventral aspect. 
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Figures 482-500: Asynarchus aldinus (Ross), 482. Male genitalia, 
lateral aspect. 483. Male genitalia, posterior aspect (partial). 
Philaretus quaeris (Milne), 484. Male genitalia, lateral aspect. 
485. Male genitalia, dorsal aspect. 486. Aedeagus, lateral aspect. 
487, Aedeagus, dorsal aspect (partial). 488. Female genitalia, 
lateral aspect. 489. Female genitalia, ventral aspect. Arctopora 
pulchella (Banks), 490. Male genitalia, lateral aspect. 491. Male 
genitalia, posterior aspect. 492. Aedeagus, lateral aspect. 493. 
Female genitalia, lateral aspect. 494. Female genitalia, ventral 
aspect. Lenarchus crassus (Banks), 495. Male genitalia, lateral 
aspect. 496. Male genitalia, posterior aspect (partial). 497. 
Aedeagus, lateral aspect. 499. Tip of aedeagus, dorsal aspect. 


500. Tip of left lateral arm of aedeagus, dorsal aspect. 
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Figures 501-519: lLenarchus fautint (Denning), 501. Male genitalia, 
lateral aspect. 502. Male genitalia, dorsal aspect. 503. Aedeagus, 
lateral aspect. JL. vastus (Hagen), 504. Male genitalia, lateral 
aspect. 505. Male genitalia, dorsal aspect (partial). 507. Aedeagus, 
lateral aspect. 508. Female genitalia, lateral aspect. 509. Female 
genitalia, ventral aspect. JL. brevipennts Banks, 510. Male genitalia, 
lateral aspect. 511. Male genitalia, dorsal aspect. 512. Aedeagus, 
lateral aspect. 513. Female genitalia, lateral aspect. 514. Female 
genitalia, ventral aspect. Hesperophylax occtdentalts (Banks), 515. 
Male genitalia, lateral aspect. 516. Segment X, posterior aspect. 
517. Aedeagus, lateral aspect. 518. Female genitalia, lateral aspect. 


519. Female genitalia, ventral aspect. 
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Figures 520-539: Hesperophylax inctsus (Banks), 520. Male genitalia, 
lateral aspect. 521. Male genitalia, posterior aspect (partial). 
5922. Aedeagus, lateral aspect. 523. Female genitalia, ventral aspect. 
524, Female genitalia, lateral aspect. 4H. consimilis (Banks), 525. 
Male genitalia, lateral aspect. 526. Male genitalia, posterior 
aspect (partial). 527. Aedeagus, lateral aspect. 528. Female 
genitalia, lateral aspect. 529. Female genitalia, ventral aspect. 
Chyvanda centralis (Banks), 530. Male genitalia, lateral aspect. 
5931. Aedeagus, dorsal aspect. 532. Male genitalia, dorsal aspect: 
533. Female genitalia, lateral aspect. 534. Female genitalia, 
ventral aspect. Pyenopsyche subfasctata (Say), 535. Male genitalia, 
lateral aspect. 536. Aedeagus, lateral aspect. 537. Male genitalia, 
dorsal aspect (partial). 538. Female genitalia, lateral aspect. 


539, Female genitalia, ventral aspect. 
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Figures 540-561: Pycnopsyche guttifer (Walker), 540, Male genitalia, 
lateral aspect. 541. Male genitalia, posterior aspect (partial). 

542, Aedeagus, lateral aspect. 543. Female genitalia, lateral aspect. 
544, Female genitalia, ventral aspect. Phtlocasca thor Nimmo n. sou 
545. Male genitalia, lateral aspect. 546. Male genitalia, dorsal 
aspect. 547. Aedeagus , lateral aspect. Chilostigmodes areolata 
(Walker), 548. Male genitalia, lateral aspect. 549. Male genitalia, 
dorsal aspect (partial). 550. Aedeagus, lateral aspect. Glyphopsyche 
trrorata (Fabricius), 551. Male genitalia, lateral aspect. 552. Male 
genitalia, posterior aspect (partial). 553. Aedeagus, lateral aspect. 
554. Aedeagus, dorsal aspect. 555. Female genitalia, lateral aspect. 
556. Female genitalia, ventral aspect. Phanocelta canadenste (Banks) , 
557. Male genitalia, lateral aspect. 558. Male genitalia, dorsal 
aspect (partial). 559. Aedeagus, lateral aspect. 560. Female 


genitalia, lateral aspect. 561. Female genitalia, ventral aspect. 
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Figures 562-581: Psychoglypha prita (Milne), 562. Male genitalia, 
lateral aspect. 563. Male genitalia, dorsal aspect. 564. Aedeagus, 
lateral aspect. 565. Aedeagus, dorsal aspect (partial). P. echmidi 
Nimmo, 566. Male genitalia, lateral aspect. 567. Male genitalia, 
dorsal aspect. 568. Aedeagus, lateral aspect. 569. Aedeagus, 
dorsal aspect (partial). 570. Female genitalia, lateral aspect. 
571. Female genitalia, ventral aspect. P. alaskensis (Banks), 572. 
Male genitalia, lateral aspect. 573. Male genitalia, dorsal aspect. 
5974. Aedeagus, lateral aspect. 575. Aedeagus, dorsal aspect’. 957Gt 
Female genitalia, lateral aspect. 577. Female genitalia, ventral 
aspect. P. ulla (Milne), 578. Male genitalia, lateral aspect. 

579. Male genitalia, dorsal aspect. 580. Aedeagus, lateral aspect. 


581, Aedeagus, dorsal aspect (partial). 
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Figures 582-591: Limnephilidae species 1, 582. Female genitalia, 
lateral aspect. 583. Female genitalia, ventral aspect. 
Limnephilidae species 2, 584. Female genitalia, lateral aspect. 
585. Female genitalia, ventral aspect. Limnephilidae species 3, 
586, Female genitalia, lateral aspect. 587. Female genitalia, 
ventral aspect. Limnephilidae species 4, 588. Female genitalia, 
lateral aspect. 589. Female genitalia, ventral aspect. 
Limnephilidae species 5, 590. Female genitalia, lateral aspect. 
591. Female genitalia, ventral aspect. No scale given when only 


females known. 
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Figures 592-597: Maps of distribution in Alberta and North 

America of: 592. Dicosmoecus atripes (Hagen). 593. D. Jucundue 
Banks. 594. Onocosmoecus unicolor (Banks). 595. Amphtcosmoecus 
canax (Ross). 596. Imania trtpunctata (Banks). 597. I. bt fosa 


Ross, I. cascadis Ross, and I. hector Nimmo n. sp. 
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Figures 598-603: Maps of distribution in Alberta and North 
America of: 598. Eeeltsomyta maculosa Banks. 599. EF. consperea 
Banks. 600. E. species 1, Apatania zonella (Zetterstedt). 

601. A. crymophila McLachlan, A. shoshone (Banks). 602. A. 
stigmatella (Zetterstedt), A. alberta Nimmo n. sp. 603. Oltgo- 


phlebodes ruthae Ross. 
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Figures 604-609: Maps of distribution in Alberta and North 
America of: 604. Oltgophlebodes sierra Ross, O. zeltt Nimmo 
n. sp. 605. Neothremma alicta Banks. 606. Homophylax crotchi 
Banks, H. acutus Denning. 607. H. baldur Nimmo n. sp., 
Itmnephilus sublunatus Provancher. 608. L. sansont Banks. 


609. L. extractus Walker. 
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Figures 610-615: Maps of distribution in Alberta and North 
America of: 610. Linmmephtlus hageni Banks. 611. L. partitus 
Walker. 612. Z. susana Nimmo n. sp., L. species 1. 613. 

L. infernalts (Banks). 614. L. tndtvisus Walker. 615. L. 


ornatus Banks. 
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Figures 616-621. Maps of distribution in Alberta and North 
America of: 616. Linmephilus picturatus McLachlan. 617. L. 
externus Hagen. 618. L. sericeus (Say). 619. L. nogus Ross. 


620. L. femoralts (Kirby). 621. LZ. moestus Banks. 
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Figures 622-627: Maps of distribution in Alberta and North 
America of: 622. Limnephilus cockerellt Banks, L. valhalla 
Nimmo n spe 023.0055. lopno Ross, L. parvulus (Banks). 624. 
L. sptnatus Banks. 625. L. secludens (Banks). 626. L. janus 


Ross. 627. L. hyaltnus Hagen. 
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Figures 628-633: Maps of distribution in Alberta and North 
America of: 628. Limnephtlus perpusillus Walker. 629. L. alberta 
Denning, LZ. argenteus Banks. 630. L. labus Ross. 631. L. 
minusculus (Banks). 632. L. kennitcotti Banks. 633. L. nigrtceps 


(Zetterstedt). 
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Figures 640-645: Maps of distribution in Alberta and North 
America of: 640. Anabolia bimaculata (Walker). 641. Asynarchus 
mutatus (Hagen). 642. A. curtue (Banks). 643. A. aldinus 
(Ross). 644, Phtlarctus quaeris (Milne). 645. Arctopora 


pulchella (Banks). 
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Figures 646-651: Maps of distribution in Alberta and North 
America of: 646. Lenarchus crassus (Banks), Z. vastus (Hagen). 
647. L. brevtpennis Banks, L. fautint (Denning). 648. 
Hesperophylax occidentalis (Banks), H. consimilis (Banks). 

649. H. tnetsus (Banks). 650. Chyranda centralts (Banks). 651. 


Pyenopsyche subfasctata (Say). 
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Figures 652-657: Maps of distribution in Alberta and North 
America of: 652. Pyenopsyche guttifer (Walker). 653. Phtlocasca 
thor Nimmo n. sp. 654. Glyphopsyche trrorata (Fabricius). 

655. Chilostigmodes areolata (Walker). 656. Phanocelta canadensis 


(Banks). 657. Psychoglypha prita (Milne). 


55 








ns 

















C. areolata so 


655 


“7 

















us No 

















656 





ie P. canadensis 
































G. irrorata 


654 








60 











49 “7 49 





363 


Figures 658-663: Maps of distribution in Alberta and North 
America of: 658. Psychoglypha schmidt Nimmo. 659. P. 
alaskensis (Banks). 660. P. ulla (Milne). 661. Limnephilidae 
species 1, Limnephilidae species 2. 662. Limnephilidae species 


3, Limnephilidae species 4. 663. Limnephilidae species 5S. 
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Origins and relationships of the Alberta fauna 


of Rhyacophilidae and Limnephilidae 


Introduction 


Aims of the study.—The putative origins and relationships of the 
fauna of Rhyacophilidae and Limnephilidae, represented by 22 and 90 
species respectively, of Alberta and eastern British Columbia, are 
described. Dispersal into the study area from unglaciated areas, or 
refugia, after the last major glaciation of North America, the Wisconsin, 
is discussed, and an attempt is made to determine the contributions of 
the glacial faunas of possible source areas to the present day fauna. 

The study area was, at the glacial peak, to all intents and purposes, 
a slate wiped clean by virtually total ice cover. There was at least 
one minor exception to this which will be mentioned below. 

Such faunal movements should be amenable to clarification to a 
greater extent than pre-Wisconsin faunas at the species level and provide 
a very convenient unit with which to work due to the essentially clean 
sweep of the study area by the ice. 

Procedures employed.—I shall attempt to arrive at a reasonable 
answer to the problem thus stated by an examination of a variety of 
factors. 

Firstly, the Wisconsin and post-Wisconsin history of North America 
is reviewed, especially the full extent of the ice sheets and major out- 
liers, the locations of possible refugia, the subsequent retreat of the 


ice fronts, and the major post-glacial lakes and river systems and their 
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development to the present. 

Secondly, a brief review of the major weather systems at the 
Wisconsin peak and at the present time is presented. 

Thirdly, an examination is made of the ranges of the Alberta and 
eastern British Columbia Rhyacophilidae and Limnephilidae, and of 
Alberta's position with respect to the range areas, and each species is 
relegated to the range pattern which it best fits. Also, the species are 
examined as to groupings by similar habitats, to determine how this is 
instructive. 

Lastly, an examination is made of the range relationships of each 
species to the remainder of its genus, or species group within a genus. 
Literature on aquatte orders of North American tnsects.—-While 
there have been many major faunal works on the wholly aquatic orders of 
North American insects, such as Betten et al. (1934), Milne (1934, 1935, 

1936), Ross (1944), Flint (1960), and Denning (1963) on Trichoptera, 
Needham and Heywood (1929), Needham and Westfall (1955), and Walker 
(1953, 1958) on Odonata, Needham and Claasen (1925), and Frisson (1935) 
on Plecoptera, and Burks (1953) on Ephemeroptera, none has attempted to 
elucidate the zoogeography or origins of the fauna dealt with. 

Ross (1967) presented a study of evolution and dispersal of the 
world Trichoptera as a whole. In 1956 he dealt more fully with three 
families of Trichoptera. He also dealt (1953, 1958, 1965) with the 
effects of the Pleistocene and subsequent events on various nearctic 
insect groups, utilising primarily members of the wholly aquatic orders. 

Various smaller papers dealing with members of discrete groups 
within wholly aquatic orders in North America also exist, such as those 


by Ross (1951, 1959) on Trichoptera, Ricker (1963), and Ross, Rotramel, 
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Martin, and McAlpine (1967) on Plecoptera. 


But there is none, so far as I am aware, which deals with the fauna, 
or part of it, of a distinct geographical area such as I deal with here. 

While reference is made in the following to papers which deal with 
non-aquatic groups of insects, where appropriate, in the elucidation of 
the problem before us, I make no reference to any such papers at this 
point. In dealing with aquatic insects, more especially the wholly 
aquatic orders, one is dealing with insects of a distinctly circumscribed 
habitat, at least in the immature stages, which would seem to set distinct 
limits to their dispersal patterns and pose problems peculiar to such 
groups. Ross (1956) mentions this especially with reference to the cool- 


adapted Trichoptera. 


Synopsis of the glacial history of North America 
from the peak of the 


Wisconsin glaciation to the present 


Extent of Wieconsin glactation.—Figure 664 (from Flint, 1957) 
outlines the maximum extent of ice cover at the peak of the Wisconsin 
glaciation in North America. While the continental ice cover originated 
from several centers to form a series of coalescing ice fields, in effect 
the land mass of northern North America appears to have been under a 
single mass of ice which connected, by way of the Arctic archipelago, to 
the still extant Greenland ice cap. In the west the southern ice margin 
closely but irregularly paralleled the Canadian-United States boundary. 
South of this margin were located many ice fields (as many as 70 accord- 


ing to Flint, 1957) of varied extents scattered throughout the Cordillera. 





. . a ae ay city 
ot big 
.stetqooel4 mo (S8@L) emiqlAo bona 
Suet ofy dtiw elseb doidw .otawe ms. 1 29. tat-o2 ,enon ai oxeds sud 


















-oTed djiw Iseb I es dove sets [scidge1tgosg toniteib » to «ti to J1aq-70 
d3fw [seb dotdw ereqsq oF gniwollot edt ni ebam 2k, soneteter alia 


to moissbioule edt ai. etsitqotqgs ered, etosent to equotg o2isaups-nog 
eids 38. ereqsq foue yas 03 sonerster on sem I., eu sroted msidorq oft 
\ifoiw edt ylisioeqze s10m-,esoseni obseups: ftiw goilseh nl. .taieq 
bedizsemotin. yitoniseth 8 to etosent dtiw gaiiseb 2i.eno ,erebro 2i3sups 
soniveth tee of meee biuow doidw ,eegete etutemmi edt mi tere ts .tatided 
dove of tsiluosq emsidorg ezoq bas ameitsteq Isexeqaih tied? ot-etimil 
-looa sft oF somstatet dtiw yllsioeqes elds anoisnem (02@f) 2208; .equozg 
.Bt9IqoroitT betgabs 
s2itemA dArroK to -yroseid Islosly.ed?. to. etegonye 
ed3 to Aseq edt moti: 
snesetq oft oF noitatosls mienooe iw sme 
(Ve@l ,Imild mort) b0 axuygil--.nodtmlensy xdompoail Yo. dmstees ; 
nianooeiW edt to Aseq edt ta rsveo eat to smezxe mumixam edz eentituo 
besanigizo tevoo soi {stneniznos ent slid ,soiremA.dstot ai noitsiosly 
toette mi ,ebleit sot giioceisoo to eeltse & mrok oF exezneo Lexevee: mor} 
& tebau need aver ot exseqqe a2izemA dxoM mvieeaniel ese 
os adits lbethdaalipabalaibaibea tvitrtinensetrcsiats: 















Tae at me aramyirn co 


rier 







367 


In the east the ice margin extended further south. Both coasts and their 
outlying islands appear to have been icebound, as was also the Arctic 
archipelago. Alaska was only partly glaciated, most of the Yukon valley 
being ice free; this condition extended over into northeast Siberia. The 
line passing northwest from southern Alberta to the Arctic Ocean is the 
location of the line of coalescence between the Laurentide ice sheet to 
the east and the Cordilleran ice sheet to the west, the eastern edge of 
which flowed east through the Rocky Mountains to the Great Plains, there 
to be forced southeast by the Laurentide sheet. 

The time of initiation of final recession of the Wisconsin ice is 
uncertain, and could have varied from place to place, but evidence sug- 
gests an average value of about 10,000 B.P., despite at least some re- 
advances in some areas. Gravenor and Bayrock (1961) estimate the final 
retreat, or melting back, of the Wisconsin ice from southern Alberta to 
have started about 11,000 years B.P. In that area they consider the ice 
to have retreated in a northerly or northeasterly direction. This refers 
to the Laurentide ice sheet retreating from the line of coalescence with 
the Cordilleran ice sheet of the Rocky Mountains. The Laurentide sheet 
is now extinct but the Cordilleran sheet still exists in the scattered 
glaciers and ice fields of the Rocky Mountains, and can be assumed to 
have melted much more slowly than the Laurentide, presumably due to 
higher altitudes and location in deeper valleys which might be supposed 
to provide some protection from ablation processes. Presumably, also, 
the ice would be deeper in the major valleys and simply take longer to 
melt. It'is interesting to speculate on the possibility that, at the 
time of general recession, while the greater part of Canada may still 


have been under ice, a corridor of deglaciated territory may have opened 
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between the northwestern United States, western Canada, and the Arctic 
Ocean, possibly even through to the unglaciated part of Alaska, as this 
was relatively close to the line of coalescence (fig. 664). Such a 
corridor would, in all probability, permit biotic interchange between 
Alaska and southern North America prior to complete deglaciation, possibly 
with results different from those that might be expected if the ice were 
to disappear uniformly, leaving the northern half of North America open 
to unimpeded colonisation. I have been unable to discover any record of 
such a corridor in the literature. 

Locations of posstble unglaciated areas.—Areas which were unglaci- 
ated during the Wisconsin, or any other glaciation, are of prime interest 
to the biogeographer, as they may have acted as refugia or foci of re- 
dispersal for plants and animals at a later date. In fig. 664 roman 
numerals indicate the locations of known, or postulated, unglaciated 
areas and, therefore, possible refugia. 

The Beringian refugium (I) is known definitely to have existed and 
includes the unglaciated areas of Alaska and northeast Siberia (Ball, 
1963; Munroe, 1956). Prest, Grant, and Ramptom (1968) in their 'Glacial 
map of Canada' show the western areas of the Yukon to have been unglaci- 
ated also. As Péwé, Hopkins, and Giddings (1965), in their fig. 2, show 
the unglaciated area of central Alaska to have extended widely to the 
Alaska-Yukon boundary, to coincide at least approximately with the 
unglaciated portion of the western Yukon, this area must have formed part 
of the Beringian unglaciated area and, therefore, of the Beringian 
refugium. Flint's map of Eurasia (1957: fig. 24-1, and plate 3) shows a 
large unglaciated area between northeast Siberia and the remainder of 


Eurasia. From his map, however, it also appears that, at least in the 
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Figures 664-669. 664: Maximum distribution of glacial ice in North 
America at the peak of the Wisconsin glaciation, showing locations 

of known and suspected unglaciated areas (roman numerals), and line 
of coalescence between the major ice masses (toothed line). Compiled 
from Flint (1957), Westgate (1964), and Prest, Grant, and Rampton 
(1968). 665: Present day distribution of nearctic glaciers. From 
Flint (1957). 666: Composite map of major periglacial and pluvial 
lakes of North America (black areas) and present major lakes (hatched 
areas), showing various drainage patterns which existed postglacially 
and which are now extinct (arrows). A - Lake Aggasiz; B - Lake 
Bonneville; G - Great Lakes; L - Lake Lahontan; O-B - Lake Ojibway- 
Barlow. Compiled from Flint (1957), and Elson (1967). 667: Map of 
North America showing the mean positions of the Arctic frontal zone 
10 ,000-13,000 years B.P. in summer (B.P.-S.) and winter (BePyeW. A 
Derived from Bryson and Wendland (1967). 668: Range patterns 1-6 
exhibited by Alberta species of Rhyacophilidae and Limephilidae. 
669: Range patterns 7-12 as exhibited by Alberta species of 


Rhyacophilidae and Limnephilidae. 
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Wisconsin glaciation, corridors may have existed to north or south of the 
glaciated area of Siberia, by which biotic movements may have occurred. 

Flint (1957) shows all of northern Canada under ice, but three 
areas are thought to have been unglaciated and acting as refugia, at 
least for plants, at the time of the Wisconsin peak (Ball, 1963). There 
is some doubt as to the existence of the Mackenzie refugium (II) which, 
eet existed, was small. A refugium has been postulated for the western 
Arctic islands (III) but Savile (1961) and Munroe (1956) both express 
doubt on this point, for rather different reasons. Savile believed the 
islands to have been unglaciated but covered with snow for too long 
periods to permit survival. (However, Leech (1966) does not believe 
that prolonged periods of snow cover, of one or more years, necessarily 
eliminate life). Munroe states that the islands were under such a load 
of ice that they were very largely submerged, as evidenced by pronounced 
emergence from the sea in recent times. Leech (1966) is of the opinion 
that a refugium existed in northern Ellesmere Island, having investigated 
the spider fauna of the Lake Hazen area. The third possible refugium of 
the high Arctic is Peary Land in northern Greenland (IV), which seems 
definitely to have been unglaciated and to have acted as a refugium, for 
plants at least (Savile, 1961). Leech (1966), without limiting his 
statement to any one part of the biota, upholds the existence of the 
Peary Land refugium. As he decides that adjacent northern Ellesmere 
Island was a refugium for spiders, it is logical to assume that Peary 
Land would have been capable of supporting animal life also. 

One or more unglaciated areas have been postulated for eastern North 
America (V) (Fernald, 1925; Munroe, 1956; Lindroth, 1963) but, again, a 


great deal of uncertainty exists as to whether they existed at all and, 
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if so, where. 

One other area within the ice sheet is known definitely to have been 
unglaciated. This area is located along the height of land of the Cypress 
Hills of southeastern Alberta and southwestern Saskatchewan (VI) (Westgate, 
1964; Gravenor and Bayrock, 1961). The remaining unglaciated area’ 
undoubtedly a refugium, is the entire southern half of North America (VII), 
except for the highland glaciers of the Cordillera. 

Ross (1965) surmises that small, very local, refugia may have existed 
within the Cordilleran ice mass, on the higher mountain peaks rising above 
the ice" 

Ball (1963) states that the distributions of most of the northern 
biota are explainable by dispersal from the two major unglaciated areas 
of central Alaska (I) and the area south of the main ice sheet (VII). 

The distribution of present day nearctic glaciers is given in fig. 
665. 

Lakes of Wisconsin and post-Wisconesin time.—As an aid to under- 
standing present distributions and dispersal routes of aquatic insects, 
the distribution and drainage patterns of the lakes of North America 
during the Wisconsin glaciation and after are examined. The information 
presented is derived from Flint (1957), Elson (1967), and Prest, Grant, 
and Rampton (1968). 

Figure 666 outlines the major lakes of North America during and 
after Wisconsin time. Lakes Lahontan and Bonneville lay south of the 
ice sheet. The remainder were covered by ice at the peak of the Wisconsin 
and formed along the southern edges of the ice as it retreated northward. 
In most cases each lake is reduced in size at the present time but only 


Lakes 0jibway-Barlow and Lahontan have essentially disappeared. There 
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were multitudes of small lakes, then and now, but they do not concern us 
here. The outlets of each lake are indicated, each having several over 
a period of time as the ice edge retreated or readvanced. 

Flint (1957) presents a history of the Great Lakes. Briefly, they 
drained south to the Mississippi River by various routes until eventually 
they were allowed to take their natural course east to the St. Lawrence 
River by the final recession of the ice. Lake Ojibway-Barlow was 
relatively small and drained south and east via the Ottawa valley. It 
was at one time joined to Lake Agassiz. 

A history of Lake Agassiz is given by Elson (1967) in some detail. 
The lake varied greatly in size and position, draining first to the south 
and the Mississippi, then through several outlets, to the south as 
before, to the Great Lakes via Lake Nipigon, and to the northwest and 
the Athabasca River. Finally, as the ice receded, it drained northeast 
to Hudson Bay and shrank to the present Lake Winnipeg. The Saskatchewan 
River drained eastward to Lake Agassiz and may at various times, though 
Elson does not provide information on this, have successively formed 
part of the Gulf of Mexico, Arctic, and finally the Hudson Bay watersheds. 
Prest, Grant, and Rampton (1968), in their 'Glacial map of Canada', show 
all western Canada, virtually to the western mountains, to have been 
under lake water at one time or the other since Wisconsin time, Presum- 
ably, apart from Lake Agassiz, small lakes or sloughs were involved. 

Lake Lahontan apparently had no outlet. Lake Bonneville at one 
stage in its history drained northwest to the Columbia River and the 
Pacific Ocean. 

The study area of Alberta and eastern British Columbia embraces the 


headwaters of large rivers important to each of the major watersheds of 
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North America except the Atlantic (fig. 666; the darkened rivers). 

This curious juxtaposition of major watersheds seems to provide 
ideal conditions for dispersal of aquatic organisms which, having their 
immature stages in aquatic habitats are, nevertheless, able to fly between 
neighbouring bodies of water as adults. 

The large postglacial lake system of North America, temporary though 
some of its constituents may have been, probably provided very suitable 
pathways for dispersal of aquatic organisms from east to west and vice 
versa, more particularly for still water forms. The entire system 
stretching from Alberta to Ontario, Quebec, and the northeastern United 
States has, at various times since the last glaciation, formed a gigantic, 
shifting network of waterways. It seems possible that the distribution 
patterns of Trichoptera may at least partially reflect this, and the 


point is examined below. 


Synopsis of climatic history of North America 


from Wisconsin time to the present 


Bryson and Wendland (1967) proposed a sequence of weather pattern 
shifts from the peak of the Wisconsin glaciation to the present. They 
describe the effects of the shrinking Laurentian ice mass on air masses 
and the subsequent effects on weather. They consider the effects of 
climatic changes on the biota, largely the forest and grassland biotas 
along the southern edges of the ice sheet as it contracted. They do not 
consider it reasonable to regard vegetation zones to be controlled and 
located where they are simply by single factors, no matter how closely 


the boundaries of the zone and any value of the factors may coincide. 
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The control must be the result of a variety of factors acting as annual, 
or at least seasonal, means. They utilise the mean positions of the 
various frontal zones and determine the possible past positions by an 
examination of what is known about former and present vegetation zones. 
I summarise their plotting of the postulated winter and summer mean 
positions of the Arctic frontal zones for the period about 10,000-13,000 
years B.P., and for the present time (fig. 667). The general trend 
towards the present was for the frontal zones. to migrate north as the 
ice sheet dwindled. In the period 3,500-5,000 years B.P. they estimate 
that the fronts were actually further north of their present positions, 
but have readvanced slightly southward. 

The Arctic frontal means are used as indicators of cooler areas of 
the continent, and hence of increasing warmer conditions south of the 
mean frontal zones as they tended northward. The result, as shown in 
Bryson and Wendland, has been a shift northward of the North American 
biotic zones, more particularly, for the central plains of North America, 
of the boreal forest, and the grasslands. At about the time of retreat 
of the glaciers from Alberta the area was under boreal forest, which 
has since moved northward to make way for the present day grasslands of 
the southern part of the province. A similar effect can be expected in 
the mountains, except that it would be an altitudinal shift. Bryson and 
Wendland indicate that there was essentially no tundra belt between the 
retreating ice front and the encroaching boreal forest belt; that, in 
fact, the forest may have established itself immediately icebound moraine 
was uncovered. The overall result was an overall shift of the various 
floras and faunas northward, and upward in the Cordillera, with subsequent 


isolation of at least some species on scattered mountain ranges. 
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As to the speed with which the biota responded to climatic shifts, 
Bryson and Wendland indicate that deglaciation is due to climatic changes 
and lags behind these changes. The result is that the areas beyond, and 
close to the edges of the ice sheet, were climatically suitable for 
vegetation prior to removal of the ice. That is, there is no reason to 
doubt that, for example, there could be forest right up to the edges of 
the ice (see preceding paragraph). Lindroth (1965), investigating the 
vegetated area of Skaftafell adjacent to a receding glacier in Iceland, 
concludes that there is nothing unusual in vegetation occurring in 
immediate proximity to glacial ice, whether advancing or retreating. 
Presence or absence of vegetation in such a situation is dependent on 
macro-climate rather than on the presence of the ice itself. A superb 
example of dense Nothofagus forest in Argentina within feet of an active 
glacier is given in plate 14 of Tilman (1957). Westgate (1964) presents 
evidence of ponds with vegetation and animals not only at the ice edge, 
but on the ice itself, wherever debris was sufficiently accumulated to 
provide a substrate for the biota. 

In the west the mean frontal zones clearly trend northwest toward 
Alaska or the Mackenzie delta area (fig. 667). This is true of both the 
ancient and modern frontal zones, and for the zones of intermediate 
periods postulated by Bryson and Wendland. This appears probably to be 
due to the presence of the western Cordillera, which acts as a barrier, 
preventing the fronts from extending westward to the coast. Bryson and 
Wendland show the remaining ice mass (at about 8,000 years B.P.) to be 
located between Great Slave Lake and Labrador, and between northern 
Baffin Island and northern Ontario. It is reasonable then to suppose 


that the ice tended, at least at its southern and western boundaries, to 
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retreat along the frontal zones. Here is some support for the corridor 
between Alaska and the unglaciated portion of North America, east of the 


mountains, and right through the study area, as postulated above. 


Distribution of the Rhyacophilidae and Limnephilidae 


of Alberta and eastern British Columbia 


The species of Rhyacophilidae and Limnephilidae known from the study 
area have been found to fall into twelve basic distribution patterns. 
These are outlined in figures 668 and 669. I have grouped them into two 
primary types for convenience. The first type comprises those species 
which are confined strictly to western North America, tending generally 
to follow the various ranges of the western Cordillera (fig. 668). The 
second type comprises those species which extend beyond, or exist only 
east of the Cordillera (fig. 669). 

The patterns as illustrated outline the general area occupied by 
the species from which they are drawn. They are not exact delineations 
of species ranges. 

The ranges of Trichoptera in North America are, as yet, relatively 
poorly known, and much intensive collecting is required before accurate 
statements can be made about range patterns. However, for the present 
study, present knowledge will have to suffice. 

The species ranges used in determining these range patterns do not 
necessarily extend throughout the full extent of the patterns to which 
they belong. The boundaries are really composites of species ranges 
which appear to follow a. common pattern, however incompletely. 


Table 2 lists the range patterns in numerical order, giving the 
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Table 2 


Species of Rhyacophilidae and Limnephilidae 
from the study area listed under the 


range pattern to which each belongs 


Pattern Map 
Number Species figure 
1 Rhyacophila vobara Milne I 

: rtekert Ross Ti2 

os vepulsa Milne Its 

“i tucula Ross 105 

is voftxa Milne 107 

a verrula Milne ili 

Psychoglypha ulla (Milne) 660 

Eceltsomyta conspersa Banks 599 

Lenarchus brevipennts Banks 647 

H fautint Denning 647 

i vastus (Hagen) 646 

Asynarchus aldinus (Ross) 643 

Hesperophylax ineisus (Banks) 649 

2 Rhyacophila alberta Banks 104 
Limnephtlus sansont Banks 608 

Imania trtpunctata (Banks) 596 

3 Rhyacophtla hyalinata Banks tig ih 
H vaccua Milne 116 

pellisa Ross 114 

g bifitla Banks 109 


ot coloradensts Banks 110 
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Table 2 (Continued) 


Pattern Map 
Number Species figure 
Dicosmoecus atrtpes (Hagen) 592 
Oligophlebodes sterra Ross 604 
“ ruthae Ross 603 
Limnephilus sptnatus Banks 624 
Neothremma alteta Banks 605 
Hesperophylax occtdentalts (Banks) 648 
Eceltsomyta maculosa Banks 598 
Amphtcosmoecus canax (Ross) 595 
Cltstoronita magnifica (Banks) 635 
4 Limnephilus nogus Ross 619 
st lopho Ross 623 
Dtecosmoecus jucundus Banks 593 
Hesperophylax constmilts (Banks) 648 
5 Limnephilus cockerelli Banks 622 
Homophy lax baldur Nimmo 607 
Rhyacophila vagrtta Milne 119 
Apatanta shoshone Banks 601 
6 Rhyacophila vemna Milne 120 
H before Ross i 3 
4 glactera Denning 106 
4 milnet Ross 119 
ft ehilsta Denning ys 
Xv species 1 121 
ig Speciesa tza 


Homophylax crotcht Banks 606 
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Table 2 (Continued) 


Pattern Map 
Number Species | ‘Figure 

Homophylax acutue Denning 606 

Oltgophlebodes zeltt Nimmo 604 

Limephtilus susana Nimmo 612 

(i valhalla Nimmo 622 

4 alberta Denning 629 

‘ species 1 612 

Philocasca thor Nimmo 653 

Apatanta alberta Nimmo 602 

Psychoglypha prita (Milne) 657 

‘A schmidt Nimmo 658 

Eeelisomyta species 1 600 

Imanta btfosa Ross 597 

if cascadis Ross 597 

as hector Nimmo ao, 

Limnephiltdae species 1 661 

species 2 661 

us species 3 662 

H species 4 662 

i Species 5 663 

7 Limnephtlus infernalts (Banks) 613 

H ornatus Banks 615 

u externus Hagen 617 

id femoralis (Kirby) 620 


ft minusculus (Banks) 631 
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Pattern Map 
‘Number NUEClLeS« = = Sonne ees (rs oun figure 

Ltmnephilus hyalinus Hagen 627 

" rhombiecus (L.) 634 

t sublunatus Provancher 607 

: perpustllus Walker 628 

Pyenopsyche guttifer (Walker) 652 

Nemotaulius hosttlis (Hagen) 637 

Asynarchus curtus (Banks) 642 

Anabolia bimaculata (Walker) 640 

Apatania sttgmatella (Zetterstedt) 602 

8 Rhyacophtla acropedes Banks 108 

M angelita Banks ny 

Lenarchus crassus (Banks) 646 

Onocosmoecus untcolor (Banks) 594 

Limnephtlus sericeus (Say) 618 

(! moestus Banks 621 

Glyphopsyche trrorata (Fabricius) 654 

Aretopora pulchella (Banks) 654 

Chyranda centralts (Banks) 650 

9 Limnephilus nigriceps (Zetterstedt) 633 

i secludens (Banks) 625 

W pteturatus McLachlan 616 

Asynarchus mutatus (Hagen) 641 

Philarctus quaerts (Milne) 644 

Psychoglypha alaskensis (Banks) 659 

Apatanta crymophila McLachlan 601 
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Table 2 (Continued) 


Pattern . Map. 
' Number Species ES Oe aang 

10 Limnephilus labue Ross 630 

“4 janus Ross 626 

11 Limnephilus tndivisus Walker 614 

ss argenteus Banks 629 

! extractus Walker 609 

u canadensts Banks 635 

ul parvulus (Banks) 623 

Anabolta eonsocia (Walker) 638 

"ozburnt (Milne) 639 

Phanocelta canadensis (Banks) 656 

Pyenopsyche subfasetata (Say) 651 

ile. Limnephilus kenntcottt Banks 632 

uw hagent Banks 610 

os partitus Walker 611 

Chilostigmodes areolata (Walker) 655 

Grammotaultus tnterregationis (Zetterstedt) 636 

Apatania zonella (Zetterstedt) | 600 
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species known from each, and the range map number of each species in the 
taxonomic portion of this: study. Following is presented a brief outline 
of each range pattern, in numerical order, 

Range pattern 1. This pattern extends from central Alaska south, 
embracing the entire western Cordillera, as far south as the southwestern 
United States. The Alberta species included are mostly mountain stream 
species, but a few are usually found at higher altitudes, in the bogs 
or pools of the high passes and alpine meadows. This pattern is equiva- 
lent to Munroe's (1956) type WS. 

Range pattern 2. This pattern extends from central Alaska to 
Colorado, along the eastern ranges of the Cordillera. Only three Alberta 
species are included, two of which are species of the lower mountain 
streams; the third, Imania trtpunctata, is.found at higher altitudes and 
is rather uncommon. 

Range pattern 3. This pattern is similar to type 1, but without the 
extension to. the Yukon and Alaska. It contains a large number of species, 
most of which are inhabitants of mountain streams of varying degrees of 
rapidity and turbulence. This pattern is equivalent to Munroe's type W3. 

Range pattern 4. This pattern extends from the Alberta Cordillera 
to California, via Idaho, Washington, and the Cascade ranges. It contains 
a small selection of species which inhabit the lower mountain streams and 
lakes. 

Range pattern 5. Species included in this pattern follow the eastern 
ranges of the Cordillera from Alberta to Colorado, and inhabit mountain 
streams. This pattern is equivalent to Munroe's type W2. 

Range pattern 6. This pattern embraces species which are either very 


restricted in range, largely to the Cordillera of Alberta, or are known 
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only from the type localities; several are described above as new. 
Specimens of several of the species may simply be rarely taken, and thus 
are poorly known. The range pattern embraces the Cordillera of Alberta, 
British Columbia, Washington, and Idaho. The great majority of included 
species are found near mountain creeks or ponds ranging to the higher 
alpine meadows, and largely comprise members of genera which are reputedly 
rare (Ross, 1950b; Denning, 1964; Wiggins and Anderson, 1968). » 

Range pattern 7. This pattern embraces the greater part of North 
America, extending from Alaska east to Newfoundland and Greenland, and 
southeast to New Mexico. In the United States it is restricted largely 
to the eastern ranges of the Cordillera. The species included in this 
pattern inhabit streams and rivers. 

Range pattern 8. This pattern comprises an eastern and a western 
region. The western region extends from Alaska to California and 
Colorado, and eastward almost to Manitoba. The eastern region. extends 
from Manitoba eastward to Newfoundland. There are no records known, 
for any of the species which are included within this pattern, for the 
intermediate area, which variously includes all or parts of at least 
Saskatchewan and Manitoba. The species included here variously inhabit, 
in the study area, mountain creeks, the swamps of the lower mountain 
valleys, and the higher passes. 

Range pattern 9. This pattern extends from Alaska southeastward, 
in a widening belt, to Colorado and Ontario. In the United States 
Cordillera it is confined to the eastern ranges south of Idaho. The 
included species inhabit primarily lakes, sloughs, or streams in low 
mountain valleys. 


Range pattern 10. This pattern embraces the great central plains 
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of North America and includes only two species. The pattern is equivalent 
to Munroe's (1956) type C4. 

Range pattern 11. This pattern extends from the eastern edges of 
the Cordillera in Alberta, to the Great Lakes states of the United States, 
Labrador, and Newfoundland. Alberta represents the western limits for 
all the included species of this type. These species occur in lakes, 
sloughs, and slower streams. This pattern coincides with Munroe's (1956) 
type B. 

Range pattern 12. This pattern embraces virtually all of Canada, 
with its southern boundary extending into the United States south of the 
Great Lakes. At least one species, Apatania zonella, is known to extend 
northward to the Arctic archipelago. The included species emerge from 


lakes, sloughs and, perhaps, the slower rivers. 


Distributional relationships of Alberta species of 
Rhyacophilidae and Limnephilidae 


to the remainder of their respective genera or species groups 


In this section are examined the spatial relationships of the Alberta 
Trichoptera dealt with in this study to other species of their respective 
genera, or species groups within genera. The purpose in so doing is to 
determine whether it is possible to educe the provenance of the Alberta 
species after the Wisconsin glaciation. 

The Rhyacophilidae.—None of the North American species of Rhyacophila 
43 known to be holarctic. With the exception of two transcontinental 
species, the Alberta species are restricted to the western Cordillera. 


The alberta group. Of the four species known to belong to this 
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group, kincatdi, alberta, tucula, and glactiera, the last three are 
represented in the study area; kincatdi is known only from the Cascade 
ranges of Washington (Ross, 1956); gZaetera is known only from Montana 
and Alberta (fig. 106). The two species alberta and tucula are known 
from Alaska to the Rocky Mountains of the United States (figs. 104,105). 
These two species are very similar and occupy somewhat mutually exclusive 
ranges, tucula to the west, alberta to the east; there are no records 
from the Yukon. 

The vofixa group. Of the two very similar species of this group 
only voftxa is known from the study area; its range extends from Alaska 
and the Yukon to Idaho (fig. 107). The other species, harmstont, is 
known only from Colorado and Utah. 

The acropedes group. Ross (1956) lists eleven species in this group, 
three of which are eastern Asiatic. According to Ross (1956) the seven 
North American species are confined to the western Cordillera, except 
for acropedes, which is also known from eastern North America. Ross 
considers that the group originated in eastern Asia, spread to western 
North America, whence a second, reverse, interchange occurred, back to 
Asia, to give the present set of species. As this undoubtedly occurred 
prior to the Wisconsin glaciation it.is of little interest at present. 
According to Ross the North American species of the group are restricted 
to the western coastal ranges, except for acropedes (fig. 108). Smith 
(1968) records vao from as far east as Idaho. I record vemna from 
Alberta; Smith records it from Idaho (fig. 120). Thus these two species 
are not as restricted as Ross supposed. Ross derives acropedes from vao 
as the result of an eastward spread, after which acropedes spread west 


to coincide with vao. Thus the origin of the North American species of 
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this group is apparently located in the coastal mountain ranges. It may 
be supposed that the ranges of the species prior to the Wisconsin glacia- 
tion were much as they are today, south of the southern limit of ice. 

The tmvarta group. This group has an Appalachian branch of six 
species, and a cordilleran branch of three species. Two of the western 
species, bifila and coloradensie, are known from the study area (figs. 
109,110) and are general throughout the Cordillera. The third species, 
kernada, is known only from southern California. 

The hyalinata group. This group, comprising four species, is of 
peculiar distribution; three species are located in western North America, 
while the fourth is known from the Caucasus. Ross (1956) cannot be certain 
that this European species belongs to this group, as he has seen only 
drawings. Only one North American species, hyalinata, is known from the 
study area; it is widely distributed in the Cordillera as a whole (fig. 
Lit)-- Of the remaining two species, sonoma is known only from California, 
and vocala from the Cascade ranges from Oregon to British Columbia. 

The sibirica group. This is a large group of 26 species, four of 
which are known from the study area. These four species are rather dis- 
similar belonging to different lineages within the group (Ross, 1956:95). 
One species is known from Europe, several more from eastern Asia, and 
the greater number from North America, being divided into eastern and 
western groups. Ross (1956) postulates a western North American origin 
for the group, with dispersal in time to Asia and eastern North America. 
There are no holarctic species. Of the Alberta species, two, vepulsa and 
pellisa, are widespread; vepulsa ranges from Alaska to California (fig. 
113); peZlisa appears to be limited to Alberta in the north, is not 


recorded from British Columbia, though it almost certainly occurs there, 
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and extends south by both the coastal and eastern ranges of the Cordil- 
lera (fig. 114). Of the other two species, belona is restricted to the 
Idaho-Alberta area, and rickeri extends from the Alberta-British Columbia 
Cordillera to Alaska. 

The betteni group. This group comprises eight species, all confined 
to the Cordillera of western North America. All but the two species 
known from the study area are confined to the Cascade ranges of California 
and Oregon. Of the two known from Alberta one, chtlsta, is known only 
from the Alberta Cordillera (fig. 115); the second, vaccua, is widespread, 
but barely extends south along the eastern ranges of the Cordillera (fig. 
116). Ross (1956) is of the opinion that the group originated in the 
coastal ranges and has spread eastward from there. 

The vobara group. Two species comprise this group, tranda and vobara, 
of which the latter is known from the study area. The other species is 
known from the coastal ranges of Oregon. 

The angelita group. This group contains three species, two of which, 
perplana and vuzana, are known only from the Cascade ranges of the coast; 
the third species, angelita, is widespread throughout the Cordillera, 
from the Yukon to California and Colorado (fig. 117). It is also recorded 
from the northern Appalachians, in what must surely be an isolated popula- 
tion; it seems reasonable to suppose that isolation occurred post-glacially. 

The verrula group. Only one species, verrula, is known in this group. 
It ranges widely from Alaska to California and Colorado (fig. 118). 

The vagrita group. The two very similar species of this group are 
both known from the study area. These are vagrita and mtlnet (fig. 119). 
Only vagrita is widespread, extending to Utah; milnet is known only from 


the type locality at Banff, Alberta. 
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The Limnephtlidae.—The 90 species known from the study area are not 
distributed so narrowly as the Alberta Rhyacophilidae. Some species are 
known only from the western Cordillera of North America; others are wide- 
spread transcontinentally, and from north to south; others are holarctic, 
if not circumpolar. 

The genus Dicosmoecus. Of the ten species of Dicosmoecus (Schmid, 
1955), two are known from the study area. Of these two, atripes is 
widespread throughout the Cordillera, from Alberta and British Columbia 
to California and New Mexico (fig. 592); jucundus (fig. 593) has a 
similar distribution except that it is unknown from the eastern ranges. 
The remainder of the genus is distributed between eastern Asia (two 
species) and western North America (eight species). Of the North American 
species, the general distributional pattern is centered on the coastal 
ranges from California to British Columbia, with one species known only 
from Alaska. 

The genus Onocosmoecus. Of the eight species of Onocosmoecus (Schmid, 
1955) only one is known from the study area (unicolor). This species 
is distributed from Alaska to California, New Mexico (fig. 594), and 
eastern North America, with a large gap between the eastern and western 
ranges. As this species is known from streams of the plains regions of 
Alberta the gap must be viewed with suspicion, as being due to insufficient 
collecting. One species of Onocosmoecus is known from eastern Asia, the 
remainder being North American and confined to the Cordillera with the 
exception of quadrinotatus, which ranges from Newfoundland to Michigan 
and the White Mountains of New Hampshire. 

The genus Imania. Of the ten known species of Imanta, Schmid (1955) 


lists eight; the ninth is described above as new; the tenth is described 
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by Schmid (1968) as new. Four species are known from the study area: 
bifosa, cascadie, tripunetata, and hector. Of these, hector is known 
only from Alberta (fig. 597); btfosa is known only from Alberta and 
British Columbia; cascadie from Washington, Oregon, and Alberta (fig. 
597); and trtpunctata is widespread from Colorado and Washington to 
Alaska (fig. 596). Ross (1950b) refers to tripunctata as occurring as 
isolated, higher altitude, populations, particularly in the southern 
extremities of its range. Of the genus as a whole one species is known 
from eastern Asia; the remaining four species are known from isolated 
localities in Colorado (gnathos), Nevada (renoa), and Washington (acanthts 
and cetdotbes). 

The genus Amphtcosmoecus. This genus is represented by a single 
species, canax, which is widespread from Alberta and British Columbia to 
California and Utah (fig. 595). 

The genus Ecelisomyta. Of the six species of this genus (Schmid, 
1955), two are known from the study area (maculosa and conspersa); a 
third, undescribed species is represented by a single female. Both 
Alberta species are widespread in the Cordillera. The species conspersa, 
which ranges from Alaska to California and New Mexico (fig. 599), has a 
more extensive known range than maculosa. The latter ranges from Alberta 
and British Columbia to Colorado (fig. 598). Of the remaining four 
species two, digitata and kamtshatica, are known only from eastern Asia, 
and the other two, scyZla and bilera, are known only from British Columbia 
to Oregon, and California respectively. — 

The genus Apatanta. This genus contains 50 species, five of which 
are known from the study area; one is described above as new. Twelve 


species are recorded from North America; of these, three are holarctic 
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and known from Alberta or just north of Alberta. The remaining species 
of the genus are widespread through Eurasia. The species known from the 
study area, or closely adjacent areas, are zonella, stigmatella, shoshone, 
erymophtla, and alberta. Of these species gonella (fig. 600), stigmatella 
(fig. 602), and crymophtla (fig. 601) are northern in distribution in 
North America, and holarctic in total. A. sttgmatella has been recorded 
from Colorado; this is either an error, or represents a peculiarly 
isolated population. Of the remaining two species shoshone is known from 
Alberta south, along the eastern Cordillera, to Colorado; alberta is known 
only from around Banff, Alberta. 

The genus Oligophlebodes. Of the seven species of Oligophlebodes 
three are known from the study area, one being described above as new. 
Of the Alberta species ze/tz is known only from several localities in 
Alberta (fig. 604); sterra is widespread from Alberta and British Columbia 
to Colorado and California (fig. 604); and ruthae is confined to the 
eastern ranges of the Cordillera, from Alberta and British Columbia to 
Oregon and Utah (fig. 603). Of the four remaining species of the genus 
one is known only from Colorado (ardis), another is known only from New 
Mexico and Utah (stgma), the third is widespread from New Mexico to 
Wyoming and South Dakota, and is the most easterly species of Oligo- 
phlebodes (minuta), and the fourth (mostbento) is known only from Oregon. 

The genus Neothremna. Of the three species of Neothremma: (Schmid, 
1955) one, alicia, is known from the study area; its total known range 
extends from Alberta and British Columbia to Oregon and Colorado (fig. 
605). The other two species (didactyla and galena) are known only from 
Washington. 


The genus Homophylax. Denning (1964) revised this genus, and listed 
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eight species. One further species was described above as new, raising 
the total to nine. Three species are known from the study area (erotcht, 
acutus, and baldur). Of these crotechi is known only from a very small 
range, from southern Alberta to Vancouver Island and Washington (fig. 
606); acutus is known only from Idaho and Alberta (fig. 606) but, being 
only recently described by Denning (1964) will almost certainly be found 
to extend further; and baldur is known only from Utah and far southwestern 
Alberta (fig. 607). Of the remaining six species andax is known from 
southeast Alaska to Oregon; flavtpennte is known from Colorado to 
Montana; tnsuZas is known only from California; rent2zt only from California; 
nevadenste from California and Nevada; and adrtana only from New Mexico. 
More so than other rare genera, Homophylax appears to be divided into 
distinct eastern and western species groups. Much more almost certainly 
remains to be known of the range of species of Homophylax. The genus is 
rarely represented in collections and appears to be rare in nature. This 
apparent rarity may, however, be due to secretive habits and high altitude 
distribution, thus making collection difficult. 

The genus Limnephilus. This is one of the larger genera of Trichop- 

tera, and the largest of the Limnephilidae. Schmid (1955) lists 140 
species in the genus of which seven are tneertae sedis. In this study 
two new species of Linmephilus are described, raising the total to 142. 
Of this number of species one is listed from South America, 63 from North 
America only, and seven are holarctic. Of the 33 species known to occur 
in the study area one is undescribed (the female only is known), and six 
are holarctic. 

Of the rhombicus group only one species, rhombicus, is known from the 


study area. This species is holarctic in distribution with an extensive 
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North American range (fig. 634); the remaining four species are variously 
known from Asia and eastern Europe, but one is known from Spain (Schmid, 
1955). This group would appear to be decidedly Eurasian in origin. 

Of the eleven species of the subcentralts group six are known from 
the study area, including one new species. These species are Sansont , 
extractus, hageni, sublunatus, partitus, and susana. One other species 
is undescribed as only the female is known. None of the Alberta species 
are holarctic; sansoni extends from Alaska to Colorado, along the eastern 
ranges of the Cordillera (fig. 608); extractus extends from Alberta and 
Great Slave Lake to New Hampshire (fig. 609); sublunatus extends from 
British Columbia to Colorado and Quebec (fig. 607); partttus extends from 
British Columbia to the North West Territories and Newfoundland (fig. 611); 
and susana is known only from the type locality in Alberta (fig. 612). 

The remaining five species are known variously from Europe to Siberia, 
with one species, elongatus, from the North West Territories. 

Of the seven species of the sttgma group two, infernalis and tndivisus, 
are known from the study area. Both are distributed in a northern trans- 
continental pattern, infernalts from Alaska to New Hampshire (fig. 613), 
and indivisus from British Columbia to Illinois and Nova Scotia (fig. 614). 
The remaining five species are variously known from Europe to eastern 
Siberia. 

Only one species, orvatus, is known in the ornatus group. Its range 
in North America is northern transcontinental, from Alaska to Illinois, 
Newfoundland and Greenland (fig. 615). Schmid (1955) also reports it from 
Japan. 

One of the two species of the ptcturatus group is known from the study 


area. This species, ptcturatus, is holarctic, ranging from Sweden to North 
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America, where it extends from Alaska to Colorado and Hudson Bay (fig. 
616). The second species is known only from British Columbia. 

Of the two species of the externus group, like the ptcturatus group, 
one, thorus, is isolated in North America, in Utah; the second species, 
extermus, is holarctic, ranging from Europe to North America. In North 
America it ranges from Great Slave Lake to California and Newfoundland 
Cétexd617)« 

The sertceus group, with two species, is limited to North America. 
The species known from the study area, sertceus, is northern trans- 
continental in range, from Alaska to Oregon and Maine (fig. 618) with 
an apparent mid-continental gap. The second species, fagus, is known 
only from Oregon. 

Of the three species of the morrisont group one, Llopho, is known 
from the study area. This species is restricted to Oregon, British 
Columbia, and Alberta (fig. 623). The remaining two species, castor and 
morrisont, are restricted to the western ranges of the Cordillera. 

The sitchensits group contains seven species, of which three are known 
from the study area. These are moestus, cockerelli, and valhalla. The 
group is restricted to North America. With the exception of moestus, all 
are restricted to the western Cordillera. Of the Alberta species moestus 
is most widespread, ranging from British Columbia to Colorado, Newfound- 
land, and Greenland (figiu6 21) 5 cockerelli is restricted to the eastern 
ranges of the Cordillera (fig. 622); and valhalla is known only from the 
area of the Albertan continental divide (fi gen622) 

The single species of the luridus group known from the study area, 
femoralts, is holarctic in distribution, ranging from Europe to North 


America. It ranges from Alaska to Washington, Maine, and Greenland 
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(fig. 620) in North America. The other known species, luridus, is known 
only from northwest Europe. 

Of the six species of the fenestratus group two, minusculus and 
kenntcotti, are known from the study area. Of these two minusculus is 
widespread, ranging from Alaska to Colorado and Labrador (fig. 631); 
kemnicottt ranges from British Columbia to Newfoundland (fig. 632), with 
records from Greenland, so it is probably also present in northern Canada, 
though there are no records known to me, The remaining four species are 
palaearctic (dispar), known only from Oregon (sylviae), restricted to the 
eastern ranges of the Cordillera (coloradensts), or holarctic (fenestratus). 

The nogus group contains one species, nogus. It is not known from 
Alberta, but has been taken at Hosmer, British Columbia, only 30 miles 
from Alberta, and within the study area. Its known range extends from 
southern British Columbia south, along the western coastal ranges of the 
Cordillera (fig. 619). 

Of the nine species of the tnetsus group four, secludens, janus, 
hyalinus, and perpustllus, are known from the study area. Of these four 
secludens ranges from Great Slave Lake to Wisconsin, New Mexico and 
California (fig. 625); janus ranges across the central plains of North 
America, from Alberta to Wisconsin and Colorado (fig. 626); hyaltnus 
is transcontinental, ranging from Alaska to Colorado and Newfoundland 
(fig. 627); and perpusillus is distributed through the central plains 
(fig. 628). Of the remaining five species in the group two are European, 
one is known only from Colorado (tarsalts), one from New Brunswick 
(ademus), and the last from California (acnestus). 

The astaticus group contains twelve species, of which eight are known 


variously from Europe and different parts of Asia, and four are North 
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American. None are holarctic. Of the four North American species only 
one, Zabus, is known from the study area. It ranges from Alberta to 
Idaho and Colorado (fig. 630). The remaining three species are restricted 
to the western ranges of the Cordillera (lunonus), to the southwestern 
United States and Mexico, and, according to Schmid (1955), has been 
reported from Oregon and Washington (frijole), and to Alaska and the 
North West Territories (pallens). 

The four species of the diversus group are restricted to North 
America. The single species known from the study area, canadensis, is 
known only from scattered records from Alberta to Maine '(fig. 635). Of 
the remaining species in the group,diversus is known only from Arizona 
and Colorado, productus from California and Utah, and acula simply from 
the western United States (Schmid, 1955). 

Of the seven species of the assimilis group two are known from the 
study area. Of these two parvulus ranges from Alberta and Great Slave 
Lake to Quebec and New Hampshire (fig. 623); spinatus is strictly western, 
ranging from Alberta to California and Colorado (fig. 624). The remain- 
ing five species are restricted to North America; assimilis is known only 
from Arizona and California; taZoga from Oklahoma and Utah; acrocurvus 
from Minnesota; arreto from the western ranges of the Cordillera in 
California, Oregon and Washington; and oectdentalts from Oregon, Washing- 
ton and British Columbia. 

Of-the nigrtceps group one species, ntgriceps, is known, ranging from 
Alaska to Manitoba (fig. 633). 

Only one species, alberta, is known for the alberta group. This . 
species is known only from the Cordillera of Alberta and adjacent areas 


of British Columbia. 
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Again only one species, argenteus, is known in the argenteus group, 
ranging from Alberta and Great Slave Lake to Illinois (irae 629). 

The genus Grammotaulius. Of the nine species of Grammotaultus only 
three are known in North America. The remainder are known variously from 
Europe and Asia. Of the North American species only one, tnterregationts, 
is known from the study area. This species ranges throughout northern 
North America (fig. 636), from the Yukon to Nova Scotia and Greenland. 

Of the other two species Zorettae is known only from Colorado, and bettent 
from Oregon and British Columbia. Schmid (1955) queries a record of 
bettent from Shanghai, as would I. 

The genus Nemotaulius. Of the six species of Nemotaultus only one, 
hostilis, is known from North America, and the study area. It ranges 
across central North America from British Columbia to Newfoundland, and 
from Great Slave Lake to Colorado (fig. 637). The remaining species are 
European or Asian in distribution. 

The genus Anabolia. Of the three groups, and series of ungrouped 
species in this genus, members of only two groups are known from the study 
area, totalling three species. There are fifteen species in Anabolta 
(Schmid, 1955) of which only four are nearctic. The remainder are 
Eurasian species. Two species, consocta and ozburnt, are known from the 
study area; the remaining two species are palaearctic. <A. consocta ranges 
from Alberta to South Dakota, Maine, and Quebec (fig. 638); ozburnt ranges 
throughout the same area but is less well recorded (fig. 639). One 
species, bimaculata, of the bimaculata group, is known from the study 
area; it ranges extensively throughout North America (fig. 640). The 
second species of the group, sordida, is very similar to bimaculata and 


ranges throughout central North America (Schmid, 1955). 
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The genus Asynarchus. Of the seventeen species of Asynarchus (Schmid, 
1955) two are incertae sedis, from North America, eight are strictly North 
American, and two are holarctic. The five strictly palaearctic species 
are variously distributed from northern Europe to Japan and Siberia. Of 
the species known from North America three, aldinus, mutatus, and curtus, 
are known from the study area. Of these three aldinus ranges from Great 
Slave Lake to Idaho (fig. 643); curtus is northern transcontinental, from 
Alaska to Labrador and Colorado (fig. 642); and mutatus ranges from 
British Columbia to Great Slave Lake and Ontario (fig. 641). The remain- 
ing seven North American species are variously known from Utah, Michigan, 
British Columbia, the western Cordillera, Washington, or are northern 
holarctic. 

The genus Clistoronita. All four species of Cltstoronia are strictly 
North American; only one species, magnifica, is known from the study area, 
ranging from British Columbia and Alberta to Oregon and Utah (fig. 635). 
Of the remaining three species flavicollts is known only from Alaska and 
British Columbia; formosa from Utah and Idaho; and maculata from Arizona 
and New Mexico. 

The genus Philarctus. This genus appears to be definitely Oriental 
in origin; of the seven species (Schmid, 1955) six are known from various 
parts of Siberia, Central Asia, China, and the Himalayas. The seventh 
species, quaerts, is known only from North America, ranging from Great 
Slave Lake to Oregon, Colorado, and Minnesota (fig. 644). 

The genus Arctopora. The three species of Arctopora are known from 
North America. One, trimaculata, is northern holarctic, and unknown from 
the study area. The second species, putlchetta, limited to North. America, 


is known from the study area, and ranges from British Columbia to Michigan, 
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Maine, and Newfoundland (fig. 645). The third species, salmon Smith 
(1969), is known only from Idaho. 

The genus Lenarchus. Three subgenera, Prolenarchus, Lenarchus, and 
Paralenarchus, are recognized by Schmid (1955). The second and third are 
represented in the study area by four species. The subgenus Prolenarchus 
contains two species, one northern European, the other known only from 
Michigan and Ontario. The subgenus Lenarchus contains six species, one of 
which, expansus, is known from Siberia and Alaska; three others are known 
from various parts of Eurasia; and two, crassus and rho, are known only 
from North America. Of these two rho is known only from the coastal ranges 
from Oregon to British Columbia; crassus is known from the study area, 
ranging from Alberta to Quebec and Maine (fig. 646). The nearctic 
Paralenarchus contains five species, three of which, fautini, brevtpennis, 
and vastus, are known from the study area. L. fautint ranges from Great 
Slave Lake to Wyoming (fig. 647); brevtpennis is widespread from Alberta 
to Oregon and Colorado (fig. 647); and vastus ranges from Alaska to 
Alberta and California (fig. 646). The remaining two species of the sub- 
genus are known from California (gravidus) and Oregon and Montana (rillus). 

The genus Hesperophylax. This genus contains six species, three of 
which, oectdentalis, consimilie, and inctsus, are known from the study 
area. H. occidentalis ranges from Alberta and British Columbia to 
California and New Mexico, but intermediate records are poor (fig. 648); 
consimilis is known only from Alberta and Utah (fig. 648); and tuetsus is 
widespread from Great Slave Lake to California and Colorado (fig. 649). 

Of the remaining three species destgnatus is known from central and south- 
ern North America, magnus from Arizona and Mexico, and minutus from the 


coast ranges of California and Oregon. 
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The genus Chyranda. Only one species, centralis, is known in this 
genus; it is known from the study area andranges from Alaska south to 
Oregon and Colorado (fig. 650) and has also been recorded from Quebec. 

The genus Pyenopsyche. The 14 species are arranged in five species 
groups (Schmid, 1955). Two groups and two species are represented in 
the study area: guttifer, of the gutttfer group, and subfasctata of the 
leptda group. With the exception of these two species the genus is 
restricted to northeastern North America: subfasciata ranges from New 
Hampshire to Alberta (fig. 651), and guttifer is transcontinental, 
ranging from Washington to Georgia and Newfoundland (fig. 652). The 
origin of this group appears to center on northeastern North America. 

The genus Philocasca. Six species of Philocasca are known of which 
one occurs in the study area. This species, thor, is known only from 
a single male taken at the alpine meadows of Mt. Edith Cavell, Jasper, 
Alberta (fig. 653). Wiggins (1968) revised the genus, listing five 
species which are known only from scattered localities in the Alberta- 
Washington-northern California area. 

The genus Glyphopsyche. Two species of Glyphopsyche are known, 
irvorata and missourt. Only trrorata is known from the study area, 
ranging from Alaska and California to New Hampshire, but with a gap in 
Saskatchewan (fig. 654). The second species, missourt, is known from a 
single area in Missouri. 

The genus Chilosttgmodes. Only two species of Chilostigmodes are 
known, areolata and forcipata. Only areolata is known from the study 
area, ranging from Alaska to Labrador (fig. 655); foretpata is known only 
from din dete 


The genus Psychoglypha. This genus contains eight species of which 
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four are recorded from the study area. Of these four (prita, schmidt, 
alaskensis, and ulla) prita is known only from Alberta and Idaho (fig. 
657); schmidt is known only from the area of the continental divide of 
Alberta and British Columbia (fig. 658); alaskensisis widespread from 
Alaska to Utah and Michigan (fig. 659); and ulla ranges throughout the 
Cordillera from Alaska to California (fig. 660). Of the remaining four 
species of the genus, avigo and ormtae are known only from Utah and 
Oregon; vosst is known only from British Columbia; bella is known from 
British Columbia and California. With the exception of alaskenste, which 
is transcontinental, the genus is confined to the western Cordillera of 
North America. 

The genus Phanocelta. The one species of this genus, canadensts , 
is known from the study area, at a single locality (Nordegg, Alberta). 
It ranges from Alberta and the North West Territories to Maine (fig. 656) 


but is poorly known. 


Aititudinal distribution of the Alberta species of 


Rhyacophilidae and Limnephilidae 


The purpose of this section is to examine the altitudinal distribu- 
tions of the Alberta species of the two families dealt with, and to relate 
this information in some manner to their geographical distributions. 

Table 3 presents a list of the Alberta species in order of increas- 
ing lower altitudinal limits. The altitudes given apply only to the 
study area. 

The species of range patterns 7-12 (more extensive ranges) occur 


primarily at the lower altitudes, and the species of range patterns 1-6, 
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Table . 3 


Altitudinal distribution of the Alberta species of 


Rhyacophilidae and Limnephilidae 


Species Range Altitude 
Pattern 
Bre pee b EE Bb 8 
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Table 3 (continued) 


Species Range Altitude 
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Table 3 (continued) 


Species Range Altitude 
Pattern 
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which are confined to the Cordillera, are. found at the higher altitudes. 
Also, the species of range patterns 7-12 have a much greater altitudinal 
range, and many attain similar altitudes to the species of range patterns 
1-6. However, as the lower altitudinal limit of a species is raised, the 
total range tends to decrease; similarly with the altitudinal range. 

It is of interest that those species of range patterns 7-12 which 
are found only at higher altitudes tend to have more northern total ranges. 

The conclusion to be drawn from the above would appear to be that, 
under present ecological conditions, the high altitude species of range 
patterns 1-6 occupy relatively narrow zones. These zones are presently 
found only in the mountains. At the last glaciation (Wisconsin), their 
altitudinal distribution was probably greater, extending to lower. alti- 
tudes. Probably some species extended to lower altitudes of the study 
area. Some, in fact, did and spread eastward across North America, 
south of the ice sheets. Post-glacial warming forced these species upward 
into the mountains, some so high that they are represented by what appears 
to be isolated relict populations. The species presently restricted to 
the Cordillera are so restricted simply because it is the only area which 
is capable of satisfying their ecological requirements. Many of the 
Cordilleran species inhabit turbulent, cold, glacial-melt streams; other, 
still-water forms, are restricted by undetermined factors. 

It should also be pointed out that the species which extend from the 
lower.to the higher altitudes are still-water forms which inhabit lakes, 


ponds, or sloughs. 


Discussion 


Introduction.—The problem now presented is to elucidate the source 
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areas of the present Alberta fauna of Rhyacophilidae and Limnephilidae 
after the essentially clean sweep of the study area by the Wisconsin ice 
sheets. By ‘source areas' I refer to those areas outside the study area 
in which populations of Alberta species survived the glaciation, and from 
which they were able.to re-disperse at retreat of the ice, to wider 
distributions, including the study area. I examine below the origins of 
the Alberta species in the sense of relationships in space with closest 
relatives, usually to the other species of their respective genera, or to 
the remaining species of their species groups in genera which are too 
large and diverse to be treated as single units. 

Presented above are data concerning the maximum extent of the 
Wisconsin ice; the possible unglaciated areas, or refugia, from which the 
fauna may have dispersed post-glacially, of which there are only two of 
any consequence; the retreat of the ice sheets; the locations and extent 
of glacial and post-glacial lakes and rivers; the possible effects of 
post-glacial climates on biotic movements and retreat of the ice sheets; 
the common range patterns exhibited by groups of species of the two 
families; and, finally, the relationships of each species known from the 
study area to the remaining species of their respective genera or species 
groups within genera. 

It only remains to examine this information, in toto, and to deter- 
mine, as far as possible, whence the present Alberta fauna of the two 
families dispersed into the study area post-glacially, and to examine 
briefly their broader relationships in space to their presumed closest 
relatives. The purpose in examining these spatial relationships is to 
attempt to educe the pre-glacial sources, or origins of the fauna. Are 


there, for example, Eurasian, Cordilleran, or eastern North American 
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elements in the Alberta fauna, and what are they? The basis of decision 
in this matter is simply that a genus, or species group, is presumed to 
have originated in the geographical area which harbours the greater number 
of species of the group in question. In the context of this study this 
appears to be the only reasonable course. As has been stated elsewhere 
this study is.not a revision and it is simply impossible to critically 
examine here the total of all species of all higher taxa represented in 
Alberta with a view to determining dispersals and phylogeny within each 
taxon. The foregoing presumption is based on the idea that the longer 
the period of time during which representatives of a group occupy 4 given 
geographical area the greater the amount of diversity, or speciation, 
which may occur. Thus, if a supraspecific taxon is represented in North 
America by fewer species than occur in Asia, it is presumed that the 
fewer North American species indicate that the taxon in question has been 
present in North America for a shorter time than in Asia, hence it 
originated in Asia. Undoubtedly this argument will prove to be incorrect 
in at least some cases, but as only a broad general outline of pre-glacial 
faunal ret, fee. aimed at, the argument should be adequate. 

In certain cases, however, studies on the phylogeny and distribution 
of discrete taxa are available, with conclusions regarding geographical 
affinities or origins. These conclusions are used here. 

Pre-Wisconsin affinities of the Alberta fauna.—The relationships 
of the Alberta species, or genera, of the two families are examined here 
by a consideration of the distribution of species related to the Alberta 
species. The ground has already been prepared above (pp. 384-400) and 
it only remains to condense the information presented to more manageable 


form. 
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The family Rhyacophilidae is represented in the study area Byal. 
species groups of the genus Rhyacophila. The family Limnephilidae is 
represented by 26 genera and 90 species. Eight of these species are 
represented by unidentifiable females and are not considered further. 

The distribution of the species in each genus or species group, and the 
putative geographical area of origin of each genus or group is given in 
Table 4. 

From this table it would appear that the relationships of the Aiberta 
fauna of Rhyacophila are primarily with North American groups, especially 
with western North American groups, and with one eroun of Asian ancestry. 

The affinities of the Alberta species of Limnephilidae are varied 
and comp lex. Most of the taxa appear to be of western North American 
origin, with some elements from eastern North America, North America 
generally, Eurasia, and some indefinite. 

Post-Wisconsin sources of the Alberta Fhyacophilidae and 
Limmephilidae.—There are several possible routes whereby the study area 
may have been reinvaded post-glacially by species of the two families 
considered here. These routes are suggested both by the distribution 
patterns as set forth in figs. 667, 668, and by the spatial relationships 
or affinities of the Alberta species to their respective genera or species 
groups as described above. These routes are examined below and an attempt 
made to fit each of the 112 Alberta species of the two families to them. 
Some species fall easily and convincingly into their allotted route of 
post-glacial dispersal; others do not, and impart a measure of uncertainty 
to the conclusions. 

As mentioned earlier, the range patterns of the Alberta species are 


grouped into two major classes. Those species belonging to the first 
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major class are restricted entirely to the Cordillera, and those belong- 
ing to the second class range throughout North America in a variety of 
patterns, the only common feature of which is that each pattern embraces 
the study area. 

The nine possible routes of post-glacial dispersal of species into 
the study area are as follows: 

a). From the entire Cordillera, south of the ice. 

b). From the coastal ranges of the Cordillera only. ° 

ec). From the eastern ranges of the Cordillera only. 

d). From the area immediately south of, and adjacent to, the 
cordilleran ice sheet. 

e). From all of North America south of the ice sheets. 

ff). From the central plains of North America. 

g). From eastern North America, to the northwest. 

hn). From Alaska, to the south and east. 

i). From Alaska and the southern, unglaciated, portion of North 
America simultaneously, provided that the species involved maintained 
populations in both areas throughout the Wisconsin. 

Dispersal route 7 is not seriously considered here, as the end 
result would be distributions similar to those which could result from 
any of the other eight routes, and intensive investigations, which are 
beyond the scope of this study, would be required to detect such a disper- 
sal route. In any such investigations a first step would be intensive 
collecting in Alaska, the Yukon, and northern British Columbia, as records 
are very poor from these areas. In conjunction with, and following such 
collecting, morphological variation, possibly indicative of prolonged 


isolation of two populations from each other, would have to be searched 
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for and examined in detail. If any species did in fact disperse post- 
glacially from the two foci, such an investigation might provide support- 
ing evidence. 

Prior to attempting to determine the dispersal routes of the Alberta 
species, several points of interest to the inquiry require examination. 

Habitat preferences of each species are important in elucidating 
past dispersal patterns. Suitable climatic conditions are inconsequential 
to individuals of a species if the habitat which they require is missing, 
for whatever reason. This is especially so in the Trichoptera, due to 
the very restricted habitat of the larvae: fresh water. Fresh water 
abounds in most of the area under consideration but in different forms 
it may be fast and turbulent, fast and smooth flowing, slow flowing, 
standing, as in lakes, ponds, and sloughs, and it may be deep or shallow, 
permanent or intermittent, cold or warmer. All types of fresh water 
bodies have their particular complement of trichopteran species. 

The distribution of the various types of fresh water bodies has 
undoubtedly changed greatly since the beginning of the Wisconsin glacia- 
tion. While I can find no specific reference, it seems reasonable to 
assume that the area south of, but adjacent to, the southern edges of the 
ice sheets was occupied by lakes, creeks, and rivers sustained by glacial 
melt-water. This would result in cold water streams which, in all proba- 
bility, were swift and turbulent. South of this:band, in non-glacial 
drainage systems, were warmer bodies sustained by precipitation alone. 
Farther south still, conditions were different again, and so on. AS 
the ice sheets melted and the southern edges retreated northward, the 
various types of fresh water habitats would alter and assume the charac- 


ter of the next southern type. In effect I propose that the water habitat 
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types appeared to migrate northward behind the retreating ice sheets, 
just as the various biota are believed to have done. As the Laurentian 
ice sheet is now quite extinct, and retreated in a northerly direction, 
it follows that some of the water habitat types which followed behind it 
are now found only in the far north or are extinct , except in mountainous 
areas to east or west. This point is raised, as the transcontinental 
belt of cold water stream habitats created during glaciation would provide 
a means of dispersal of mountain species from west to east, or from east 
to west, with the possible result of isolated populations of species with 
large range gaps between the populations. There are in fact some such 
species known from the study area. 

The post-glacial lakes and drainage patterns have altered greatly 
since the retreat of the ice and, in total, must have acted as a great 
network, in time, throughout central North America. This system is now 
essentially defunct, as glacial control has ceased and each watershed is 
now distinct and well separated from the next, with minimal, if any, 
variation. 

This post-glacial network of lakes and streams extended, in time, 
as well as space, from the Great Lakes to Great Bear Lake (fig. 665), and 
probably provided an open road from eastern and central North America to 
the northwest and northern North America, and possibly from Alaska to the 
southeast, Such a.'road', consisting largely of lakes, ponds, and 
sloughs, but with streams of unknown character surrounding them, would 
probably be of greatest assistance to lake and pond species, of which 
there are many known from the study area. These species have range pat- 
terns which belong to the second major division of the range pattern 


series (fig. 668). 
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The western cordilleran species exhibit two dispersal routes. 

Species isolated south of the ice advanced northward, ultimately to Alaska, 
and the species isolated in the Alaska-Yukon refugium spread southward. 
Ordinarily the species spreading south from Alaska would be low altitude 
forms or, at least, forms which would not be forced to retreat upward to 
higher, colder, mountain areas to form isolated populations as the climate 
warmed following glacial retreat. High altitude forms would be isolated 
in the Alaskan highlands instead. Present day high altitude forms which, 
during the glacial maximum, would be enabled to survive at low altitudes 
south of the ice sheets, and form continuous populations, would advance 
northward behind the retreating glaciers, but would also advance, at the 
southern extremities of their ranges, higher into the mountains. Eventu- 
ally they would attain such altitudes, at least in the south, that 
isolated populations would result. Species exhibiting such isolated 
distributions can generally be assumed to have advanced from the south of 
the ice sheets. However, some present day high altitude forms may have 
dispersed from Alaska south, along the eastern slopes of the Cordillera. 
This is just conceivable if one considers the slower disappearance of the 
cordilleran ice sheet from southern British Columbia, and the presence of 
a corridor between northwestern United States and Alaska, along the 
eastern face of the Cordillera as the Laurentian ice sheet retreated to 
the northeast. This dispersal would occur at low altitudes initially, 
and in a narrow band of suitable territory. As the cordilleran ice sheet 
vanished, dispersal would then occur upward into the high mountains, » 
again resulting in isolated populations. At the present time, however, 
I cannot provide evidence of such a dispersal route. 


To begin the detailed examination of the post-glacial origins of the 
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Alberta Rhyacophilidae and Limephilidae I shall first examine the groups 
of species included in range patterns 1-6 (fig. 667). Table 2 (pp. 377 - 
381) lists the species in each range pattern. 

The species of range patterns 1-6 are confined to the Cordillera. 
They are largely fast, cool, mountain stream species, whose members would 
find it difficult, if not ecologically impossible, to disperse beyond the 
Cordillera post-glacially. Despite the limitations imposed by present 
knowledge of species ranges it seems reasonable to assume that the species 
belonging to range patterns 3-6 were confined to the Cordillera south of 
the cordilleran ice sheet in British Columbia, and that they spread north~- 
ward post-glacially, reaching their northern limits in the southern half 
of British Columbia and the Cordillera of Alberta. The species of range 
pattern 3 are widespread throughout the Cordillera, on both sides of the 
Great Basin of Utah and Nevada and northward. Despite the inclusion of 
that area within the pattern, in fact very few species are recorded 
therefrom. It may be they extended into the area during the Wisconsin 
pluvial and have since been driven out by increasingly drier conditions 
(see Ricker, 1963). This also applies to the species of range pattern |. 
The species of range pattern 3 belong to dispersal route @. 

The four species of range pattern 4 are confined to the coastal 
Cordillera, attaining the same northern limits as those.of range pattern 
3; they belong to dispersal route b. 

The four species of range pattern 5 are confined to the eastern 
ranges of the Cordillera, with similar northern limits; they belong to 
dispersal route ¢. 

The 27 species of range pattern 6 are known only from the very 


restricted area which includes Oregon, Washington, Idaho, Montana, southern 
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British Columbia, and western Alberta. Many of these species are 
described as new, or are represented only by unidentifiable females. 
Others belong to genera which are rare, either because of intrinsic 
rarity, or difficulty in collecting specimens. Still others are 
restricted to isolated high altitude populations; these are species 
which were apparently unable to migrate northward post-glacially. It 
seems reasonable to suppose that many, at least, of these species have 
dispersed very little since retreat of the ice, simply moving northward 
into southern British Columbia and Alberta. They belong to. dispersal 
Toute ad. 

The species included in range patterns 1 and 2 present greater 
difficulty as they could represent examples of dispersal patterns 4, h 
and i (range pattern 1) or c, h, and zt (range pattern Zo ror 1 easons 
given above the postulated dispersal pattern ers 1 gnoredynere, a. 
trtpunctata, of range pattern 2 may represent an example of dispersal 
south of the cordilleran ice sheet south from Alaska along the north- 
south corridor prior to melting of the cordilleran ice sheet. In the 
study area it is now found isolated only at high altitudes, and does not 
extend south of Alberta. However, it might also represent dispersal from 
south to north, and upward, as the ice retreated. The remaining two 
species of range pattern 2 are low altitude forms and certainly belong 
to dispersal route ¢. 

The 13 species of range pattern 1 exhibit a variety of altitudinal 
ranges but none could be referred to as high altitude isolates. “All are 
known from the southern extremities of the Cordillera to, or almost to, 
Alaska. As most of the close relatives of each species are found largely 


in the area south of the former ice sheets it is reasonable to assume that 
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the species of range pattern 1 belong to dispersal route a. 

The species of range patterns 7-12 present greater problems for 
which less clear cut answers are available. They belong variously to 
dispersal routes e-t. 

Many of the species included in these range patterns have far 
northern distributions in conjunction with southern extensions. Several 
are holarctic. Ross (1965) states that it would be difficult to eluci- 
date the loci of post-glacial dispersal of these species. 

The species of range pattern 7 are the most widespread of the 
Alberta species. They are still water forms. Of these, four (L. externus, 
L. femoralis, L.. rhombicus, and A. stigmatella) are holarctic, and can 
reasonably be assumed to have dispersed south and east from Alaska. 
While about half of the other species involved are recorded from Alaska, 
they are all very well represented from the southern limits of the 
pattern. Of particular interest is the heavy representation in the 
western Cordillera. This would be difficult territory to disperse into 
or through, and the process would undubitably take longer than in the 
plains. Also of interest is the fact that these species are found on 
both sides of the now arid Great Basin. It is most probable that at 
least the greater number of these species were well established, trans- 
continentally, south of the ice sheets, and spread northward behind the 
ice. With the exceptions of the four holarctic species, which appear to 
belong to dispersal route h, the species included in range pattern 7 
appear to belong to dispersal route é. 

The species included in range pattern 8 are a curious mixture of 
fast and still water forms. The fast water forms belong to A. acropedes, 


R. angeltta, and 0. untcolor. This pattern comprises two separate ranges 
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for each included species, one eastern, the other western. The dispersal 
route involved here would appear to be @. Apparently the ice sheets 
created conditions along their southern edges which were suitable for 
these species and they were enabled to migrate eastward and become 
transcontinental in distribution (Ross, 1956). Ross (1958) mentions such 
a possibility in the Pleistocene as a whole. On recession of the ice 
these conditions became more and more restricted to the highlands of the 
east and west, and an intervening range gap resulted. Ricker (1963) 
proposes a Similar situation for Plecoptera and also mentions, as is the 
case here, the few species which exhibit this distribution. 

The seven species included in range pattern 9 are primarily low 
mountain valley forms of marshes or slow streams in Alberta. These 
conditions extend beyond the mountains to the plains in the east, however. 
These species, with the exception of the holarctic species L. pteturatus 
and A. erymophila, appear to belong to dispersal route f. L. pteturatus 
and A. crymophila may have followed dispersal route hh. 

The two species of range pattern 10 evidently belong to dispersal 
route f. Either their restricted ranges are due to incomplete knowledge 
of their distribution, or they are restricted ecologically. 

The species included in range pattern 11 are primarily centered in 
northeastern North America; Alberta apparently represents the western 
extremities of their ranges. On the whole they appear to belong to 
dispersal route g, and to have spread both west and north from the eastern 
United States. 

The six species included in range pattern 12 are still or slow water 
forms, transcontinental, and restricted almost entirely to Canada, with 


the exception of A. zonella which is circumpolar, though unknown from the 
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western Arctic and Alaska at present. JL. kennicotti and G. interregattontis 
are also known from Greenland. A. 2onella is known from the high Arctic 
Islands and Greenland, to British Columbia, but is primarily a far 
northern species. The post-glacial source of this species is uncertain, 
but it may well have spread from several foci, one of which is northern 
Ellesmere Island, and Peary Land. It may also have survived south of 
the ice sheets and spread north. The remaining species, on the whole, 
appear to have survived south of the ice sheets and spread northward; 
they belong to dispersal route @. None attain the high latitudes of A. 
zonella. 

On a percentage basis the probable post-glacial sources of the 


Alberta fauna of Rhyacophilidae and Limnephilidae are as follows: from 


the western Cordillera south and west of the study area — 61%; from 
Alaska — 5%; from eastern North America — 8%; from transcontinental 
species south of the ice — 18%; and from the central plains — 7%. 


While certain of the preceding conclusions, with regard to some 
species, are doubtful, one species is more dubious than any other — 

A. zonella. This species is not included in any of the preceding figures 
but represents less than 1% of the total. 

Four transcontinental species of range pattern 8 are nonetheless 
considered to be of western cordilleran provenance. They are represented 
in the east in relatively isolated highland areas and are thought to have 
dispersed eastward during the Wisconsin glaciation itself, when suitable 
ecological conditions prevailed just south of the ice sheets, and to have 
been isolated there post-glacially. 

The total of 33% of species thought to have dispersed into and 


through Alberta from the central plains, eastern North America, and 
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southern transcontinental localities, are essentially all still water 
forms which almost certainly utilised the myriad lakes, ponds, and 
sloughs created during deglaciation, and as they exist at present. 

In conclusion, only 5%, or possible 6%, of the Alberta fauna of 
the two families is derived from northern glacial refugia. The remaining 
95 (94)% is derived from south of the major ice sheets, the greater 
portion being indubitably western cordilleran. 

While it is not part of the stated objectives of this study, it 
seems appropriate to examine briefly the broader implications of the data 
presented here, for the post-glacial recolonisation of northern North 
America as a whole. Ross (1965) examines this problem in detail. 

The holarctic species of Limnephilidae seem, on the whole, to have 
dispersed east and south from Alaska, or other possible far northern 
refugia. All other species appear to have redispersed northward post- 
glacially, from south of the ice sheets. There is a distinct western 
cordilleran element which has remained restricted to the Cordillera. 

The eastern areas of North America also have a distinctive endemic fauna. 
There has been little interchange between the two areas, especially in 
the montane elements. What interchange there has been is restricted to 
west to east dispersals (Ross, 1956, 1965) when glacially imposed 
ecological factors were suitable. The remainder of the fauna has 
shuttled back and forth in a north-south pattern, with perhaps some 
northwestward dispersal by the eastern lowland fauna, to the northern 


Great Plains. 


Conclusions 


1). The affinities of the Alberta species of Rhyacophtla are 
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primarily with the western Cordillera of North America. One species 
group, while with a large North American complement, is apparently Asian 
in‘ Origin. 

2). The affinities of the Alberta species of Limnephilidae are 
varied and complex. Regarding genera and species groups within larger 
genera indiscriminately, 21 taxa have their closest affinities with 
western North America, two with eastern North America, five with North 
America, but indefinite within the area, 12 with Eurasia, and three are 
indefinite between Eurasia and North America. The greater part, then, 
of the Alberta fauna appears to be North American in origin. 

3), The post-glacial source of the Alberta fauna of the two 
families studied is almost entirely from the southern half of North 
America south of the former ice sheets, with a minor Beringian, or 
Alaskan, element. The greater part of the southern element is derived 
from the western Cordillera. 

4). The western element is composed largely of cool stream species, 
which largely precludes their post-glacial dispersal eastward, The 
remainder are plains lake, pond, or slough forms, which were undoubtedly 
assisted in their northward dispersal by the great network of post-glacial 
lakes, ponds, and sloughs created by the retreating glaciers, and which 
are now much diminished in size, and altered in drainage patterns. 
However, the remnants still provide a multitude of areas in which these 


species thrive. 
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Addendum 


Neothremma laloukest Schmid, 1968 


Neothremma laloukesi Schmid, 1968:673,692-693. 

This species, belonging to the Limnephilidae, has come to my 
attention subsequent to the completion of this study. Schmid described 
it from Lake Louise, Banff National Park, from a single male taken on 
June 7, 1965. A description and figures will be found in Schmid (1968: 
692-693). The species is very similar to W. altcta Banks. 

Inclusion of this species raises the total of species of Limne- 
philidae in the study area to 91, and the total of species recorded here, 


in the two families Rhyacophilidae and Limnephilidae, to 115. 
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